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CHAPTERl 


INTRODUCTION 


1.1  Background 

The  construction  of  almost  any  project  of  any  size  follows  a  rela¬ 
tively  fixed  cycle.  Someone  has  an  idea  for  a  project,  the  scope  of  work 
for  the  project  is  defined,  the  project  design  is  accomplished  and  the 
project  is  built.  The  contractor  in  the  field  is  concerned  with  the  primary 
product  of  the  design  phase,  the  project  execution  plan,  which  allows 
him  to  put  the  project  together.  Tie  project  execution  plan  typically  in¬ 
cludes  the  contract  documents,  the  plans,  specifications  and  drawings 
necessary  to  take  the  idea  and  build  the  fmished  project. 

The  specifications  are  a  key  element  in  the  project  execution  plan. 
"Construction  specifications  are  written  instmctions  distinguishing  or 
limiting  and  describing  in  detail  construction  work  to  be  undertaken."^ 
Specifications  have  a  profound  impact  on  the  construction  process,  from 
the  establishment  of  contract  prices  during  bidding  through  the  project 
start  up  and  into  the  operation  and  maintenance  of  the  finished  work. 
The  content  and  stmcture  of  the  specifications  will  impact  the  total 


1  H.  Griffith  Edwards,  Specifications  (Princeton,  N  J. :  D. 
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project;  well  written,  straightforward  specifications  help  keep  bid  prices 
reasonable  and  bid  proposals  easier  to  assemble,  as  well  as  assist  the  su¬ 
pervisor,  foreman  and  craftsman  in  the  field.  Poorly  organized  specifica¬ 
tions  lead  to  errors  and  omissions  in  bidding  as  well  as  in  the  actual 
construction.  Overly  conservative  specifications,  often  referred  to  as 
"gold  plated"  specifications,  needlessly  raise  constmetion  prices.  These 
potential  problems,  and  many  more  indeed,  clearly  point  to  the  impor¬ 
tance  of  specifications  to  the  overall  success  of  constmetion  projects. 

'i  he  advent  of  computers  to  automate  the  process  of  writing  or  as¬ 
sembling  specifications  has  made  modification  of  existing  specifications 
easier.  This,  when  coupled  with  the  proliferation  of  standard  specifica¬ 
tions,  such  as  CSTsSPECTEXT,  has  set  the  stage  for  the  tme  stand¬ 
ardization  of  specifications. 

1.2  Problem  Areas 

One  major  problem  in  the  constmetion  industry  is  the  lack  of  a 
tme  industry-wide  standard  format  or  stmeture  of  specifications.  A 
standard  format  could  greatly  assist  the  constmetion  industry  in  con¬ 
stmetion  communications.  The  diverse  groups  which  must  communi¬ 
cate  on  a  single  project  include  design  firms,  consultants,  owners, 
regulatory  agencies,  constmetion  contractors,  product  manufacturers 
and  vendors,  estimators,  and  sales  representatives.  The  use  of  standard 
formats  to  assist  in  organizing  and  communicating  specification  infor¬ 
mation  could  greatly  reduce  the  potential  formiscommunication  and  lack 
of  understanding  of  what  is  actually  communicated.  A  standard  format 


could  be  an  aid  in  the  transfer  of  information  between  the  design  offices 
and  the  construction  firms  doing  the  work,  as  well  as  assist  individual 
firms  to  better  organize  their  internal  operations.  There  are  several  wide¬ 
ly  accepted  approaches,  which  will  be  addressed  in  detail  in  subsequent 
chapters,  but  no  single  format  or  pattern  prevails  across  the  industry. 
This  is  due  in  part  to  a  number  of  causes. 

The  variety  of  project  types  which  exist  naturally  poses  some 
nroblems  in  standardizing  specifications.  It  is  difficult  indeed  to  create 
a  format  which  can  accommodate  projects  as  dissimilar  as  earthen  dam 
construction  and  polyethylene  plant  construction.  Some  highly  repeti¬ 
tive  types  of  construction,  such  as  housing  units  or  perhaps  shopping 
malls  lend  themselves  to  creating  a  standardized  format  which  the 
projects  will  easily  fall  into.  The  same  can  be  said  for  all  petrochemical 
plants  for  instance,  as  the  basic  materials,  processes,  layout  and  require¬ 
ments  are  similar.  The  difficulty  lies  in  creating  a  structure  which  is  as 
appropriate  for  the  construction  of  the  house  as  it  is  for  the  petrochemi¬ 
cal  plant.  The  very  different  nature  of  what  may  be  categorized  as  ar¬ 
chitectural  building  projects  versus  engineered  projects  creates 
tremendous  difficulties  in  establishing  and  using  a  conunon  fomiat.  In¬ 
itially,  standardization  would  consist  mainly  of  establishing  a  structure 
or  hierarchy  which  would  allow  the  elements  of  the  diverse  project  types 
to  be  organized  in  a  specific,  uniform  manner.  Later  standardization  ef¬ 
forts  could  include  such  items  as  specific  formats  for  the  specification 
elements  (divisions  of  the  work),  standard  nomenclature  and  other  items 
upon  which  an  industry  consensus  can  be  reached.  Today,  the  most  wide- 
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ly  accepted  foimat  veiy  efficiently  accommodates  the  architectural 
building  projects;  but  is  not  as  convenient  or  appropriate  for  engineered 
projects. 

A  related  difficulty  encountered  by  specification  writers  arises 
when  the  appropriate  type  of  specification  to  be  used  is  considered.  Per¬ 
formance  specifications;  that  is  specifications  which  mandate  the  perfor¬ 
mance  of  the  finished  product  or  structure  are  put  together  very 
differently  than  proprietary  specifications  or  descriptive  specifications, 
which  are  much  more  detailed  concerning  the  pieces  and  parts  which  go 
into  the  project.  These  two  approaches  make  using  a  single  standard  dif¬ 
ficult  and  none  of  the  current  approaches  handle  this  very  well. 

Another  difficulty  with  specifications  and  their  organization  arises 
when  addressing  at  what  phase  of  a  construction  project  the  specifica¬ 
tion  is  being  used  or  evaluated.  Early  in  a  project’s  life,  during  the  scope 
definition  and  initial  design  conceptualization  phase,  the  project  has 
many  questions  which  have  not  yet  been  addressed.  Decisions  concern¬ 
ing  the  use  of  steel  versus  concrete  structural  members,  or  the  final  roof¬ 
ing  type  for  example,  have  not  been  answered,  but  the  work  of  the 
estimators  and  planning  must  continue  on  some  basis.  During  this  early 
phase,  projects  are  often  organized  along  an  elemental  approach;  that  is 
by  major  elements  (substructure,  superstructure,  roofing,  etc.).  Later,  as 
the  project  is  better  defined  and  more  decisions  have  been  made,  the 
project  is  typically  organized  into  components  of  the  actual  construction 
(metals,  concrete,  etc.).  These  two  approaches  are  not  easily  compatible 
under  current  specification  formatting  schemes,  creating  undue  coor- 
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dination  problems  as  well  as  double  work  in  filing  and  data  handling 
during  the  transition  from  one  stmcture  to  the  other  by  estimators  and 
others.  Certainly,  other  specification  problem  areas  and  potential  im¬ 
provements  exist,  and  a  complete  enumeration  is  not  attempted  in  this 
work. 

It  can  be  seen  then,  that  there  is  room  for  improvement  in  con- 
stmction  specifications.  Improving  constm  tion  specifications  has 
benefits  far  beyond  making  the  job  of  the  specification  writer  easier,  or 
making  the  preparation  of  bids  a  more  straightforward  matter.  As  im¬ 
proved  specifications  mean  better  quality  projects,  with  better  schedules 
and  lower  costs,  this  is  an  area  which  deserves  more  attention. 

IJ  Objectives 

The  primary  objective  of  this  study  is  to  review  the  Construction 
Specifications  Institute  (CSI)  16  Division  format  and  through  analysis 
of  a  sample  of  constmction  specifications  currently  in  use,  propose  a  new 
divisional  structure  which  would  better  accommodate  typical  engineered 
projects.  The  types  of  projects  which  initially  were  selected  for  inclusion 
in  this  study  included  airports,  treatment  plants,  roads  and  bridges,  water¬ 
ways  and  tunnels,  power  plants  and  petrochemical  plants.  By  testing  the 
proposal  and  refining  it,  a  better,  more  applicable  stmcture  will  be 
proposed  which  will  better  suit  the  overall  needs  of  the  constmction  in¬ 
dustry. 

To  achieve  the  stated  primary  objective  a  number  of  sub-objec¬ 
tives  were  considered.  These  included: 
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•  Including  advantages  of  other  formats  in  the  proposed  structure, 

•  Capturing  insightful  ideas  generated  by  individuals  in  the 
industiy,  professional  groups  and  academics, 

•  Including  both  public  and  private  sector  specifications  in  the 
study  sample, 

•Recommending  changes  which  are  both  meaningful  and 
reasonably  implemented. 

1.4  Structure  of  the  Thesis 

The  following  chapters  will  begin  by  describing  the  process  un¬ 
dertaken  to  review  the  current  state  of  construction  specification  stmc- 
tures,  and  comparing  these  structures  with  the  requirements  of  several 
different  project  types  in  Chapter  2.  The  study  methodology  will  be  dis¬ 
cussed  in  Chapter  3.  Work  Breakdown  Stmctures  (WBS)  for  these 
project  types  will  be  compared  in  Chapter  4  against  the  primary 
specification  format  currently  in  use,  to  view  the  extent  of  compatibility 
and  search  for  potential  problem  areas.  After  analyzing  a  selection  of 
actual  project  specifications  and  comparing  them  against  the  most 
popular  format  (CSI),  a  proposal  for  modification  of  that  format  will  be 
discussed  in  Chapters  5  and  6.  Finally,  conclusions  and  recommenda¬ 
tions  concerning  this  study  and  its  potential  applicability  will  be  covered 
in  Chapter  7. 


CHAPTER2 


ESTABLISHMENT  OF  A  MULTI-PROJECT  SPECIFIC ATION 
STRUCTURE:  CONSIDERATIONS 
2.1  Introduction 

To  establish  a  truly  comprehensive  structure  for  all  specifications 
may  seem  somewhat  contradictory.  As  the  structure  becomes  truly  com¬ 
prehensive,  that  is  more  and  more  detailed,  it  loses  flexibility  which  in 
turn  may  make  it  less  appropriate  for  some  projects.  This  reduction  in 
flexibility  does  not  mean  that  comprehensive  structures  exclude  some 
projects,  but  rather  that  it  will  formalize  how  that  project  type  is  in¬ 
tegrated  into  the  structure.  The  loss  of  flexibility  comes  from  the 
specification  writer  being  bound  to  the  rules  thus  imposed  within  the 
structural  framework.  The  key  is  to  determine  what  the  balance  should 
be  to  allow  the  standard  to  be  as  detailed  as  possible  while  not  beoom- 
ming  too  difficult  to  implement  for  certain  project  types.  This  wiL  re¬ 
quire  a  trade-off  between  the  efficiencies  of  a  very  comprehensive 
structure  and  those  associated  with  a  flexible,  easily  modified  stmeture. 
Either  extreme,  total  inflexibility  or  absolute  flexibility,  would  present 
difficulties  for  actual  use.  A  compromise  between  the  two  is  required. 
To  arrive  at  this  optimum  structure,  a  great  number  of  influences  must 
be  considered,  some  of  which  were  briefly  introduced  in  the  previous 
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chapter.  This  chapter  attempts  to  describe  some  of  the  important  influen¬ 
ces  and  considerations  which  must  be  weighed  in  the  process  of  develop¬ 
ing  a  multi-project  specification  structure. 
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2.2  Product  or  Component  System 

The  traditional  means  of  structuring  specifications  is  through  the 
organization  of  the  components  or  products  making  up  the  entire  project. 
This  approach  combines  the  components  of  the  project  (earthwork,  me¬ 
tals,  concrete,  etc.)  and  establishes  its  stmcture  around  them.  The  16 
division  format  adopted  by  the  Construction  Specifications  Institute 
(CSI)  offers  the  most  obvious  example  of  project  component  classifica¬ 
tion.  It  is  already  assumed  by  many  to  be  the  industry  standard  for 
specification  stmcture. 

Although  no  industry  wide  standard  has  been  accepted  by  all,  the 
Constmction  Specifications  Institute  (CSI)  has  produced  the  nearest 
thing  to  a  tme  standard  in  the  United  States  and  Canada.  After  its  intro¬ 
duction  in  1963,  and  the  merger  of  the  U.S.  and  Canadian  formats  in 
1972  with  the  publishing  of  the  Uniform  Constmction  Index  (U.C.I.), 
the  CSI  format  has  achieved  wide  spread  acceptance.  In  1978,  Constmc¬ 
tion  Specifications  Canada  joined  with  CSI  to  produce  the  first  edition 
of  MASTERFORMAT,  which  incorporated  a  complete  organizational 
format  for  project  manuals  by  including  bidding  requirements,  contract 
forms  and  conditions  of  the  contract  in  addition  to  the  16  division  U.C.I. 
format.  (Table  2.1)  In  1 983,  CSI  published  a  revision  of  MASTERFOR- 
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DIVISIQN.#  _ TITLE 


Bidding  Requirements,  Contract 
Forms  &  Conditions  of  the  Contract 

1 

General  Requirements 

2 

Site  Work 

3 

Concrete 

4 

Masonry 

5 

Metals 

6 

Wood  and  Plastics 

7 

Thermal  and  Moisture  Protection 

8 

Doors  and  Windows 

9 

Finishes 

10 

Specialties 

11 

Equipment 

12 

Furnishings 

13 

Special  Constmction 

14 

Conveying  Systems 

15 

Mechanical 

16 

Electrical 

# 


Table  2.1:  CSI MASTERFORMAT  Structure  (Broadscope  Level) 
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MAT  which  included  the  use  of  "mediumscope"  titles  and  numbers.  This 
was  revised  again  in  1988. 

The  MASTERFORMAT’s  16  Divisions,  (actuaUy  17  divisions 
through  the  de  facto  inclusion  of  Division  0  Bidding  Requirements,  Con¬ 
tract  Forms  and  Conditions  of  the  Contract),  are  further  divided  into  three 
levels  of  detail.  The  "broadscope”  level  has  broad  categories  of  work 
and  provides  the  widest  latitude  in  describing  the  work.  Next,  "medium- 
scope"  tides  include  units  of  work  of  a  more  limited  scope  and  finally 
"narrowscope"  tides  are  used  to  cover  extremely  limited  and  very 
specific  elements  of  woik.  The  MASTERFORMAT  uses  five-digit 
numbers  for  the  broadscope  and  mediumscope  section  tides,  while  leav¬ 
ing  unused  numbers  between  the  assigned  mediumscope  numbers  for 
narrowscope  tides  which  may  be  required  on  specific  projects.  A  block 
of  numbers  is  left  unassigned  at  the  beginning  of  each  division  to  be  used 
for  filing  of  general  data  and  cost  information  applicable  to  the  entire 
division. 

If  for  example,  a  specification  writer  wished  to  use  this  system  for 
open  web  steel  joists  and  steel  joist  girders,  he  would  have  several  op¬ 
tions  depending  on  the  level  of  detail  he  might  wish  to  achieve.  These 
two  items  could  both  be  specified  under  the  broadscope  tide  05200- 
Metal  Joists  under  Division  5-Metals.  More  detail  could  be  achieved  by 
using  the  mediumscope  tide  05210-Steel  Joists.  A  third,  more  detailed 
approach  would  be  to  select  two  narrowscope  tides  below  the  medium- 
scope  tide,  perhaps  05221-Open  Web  Steel  Joists  and  05222-Steel  Joist 
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Girders.  The  authors  of  the  MASTERFORMAT  list  the  following  as  the 
main  considerations  in  deciding  which  section  numbers  and  titles  to  use:  ^ 

•  Size  of  the  project, 

•  Whether  systems  or  products  are  being  specified, 

•  Whether  the  project  is  a  single  or  multiple  prime  contract. 

The  CSI  system  attempts  to  neatly  create  an  orderly  format  by  the 
establishment  of  major  divisions  based  on  the  parts  which  make  up  the 
whole  project.  It  is  intended  to  allow  specification  users  to  rapidly 
retrieve  information  without  searching  through  a  chaotic  organization. 
Hence,  a  mechanical  contractor  could  quickly  flip  to  Division  15 
Mechanical  to  find  the  information  he  is  searching  for.  This  approach  is 
logical,  but  problems  arise  in  actual  execution.  It  is  difficult  to  divide 
the  many  varied  activities  or  components  into  a  small  number  of 
divisions.  As  the  number  must  be  kept  small  for  simplicity  and  ease  of 
use,  it  becomes  more  difficult  to  cleanly  sort  all  of  the  components  in  to 
such  "neat  little  packages".  Additionally,  ambiguities  can  arise  which 
make  it  more  difficult  to  properly  locate  an  item.  An  example  of  this 
under  the  CSI  format  is  concrete.  It  would  appear  obvious  to  the  inex¬ 
perienced  user  that  all  of  the  concrete  entries  would  be  in  Div  3  Con¬ 
crete,  but  this  isn’t  true.  Concrete  for  paving  applications  is  located  in 
Div  2  Sitewoik,  under  the  paving  and  surfacing  subdivision.  Another 


1  Constmction  Specifications  Institute,  Manual  of  Practice. 

(Alexandria,  Virginia:  Tbe  Constructions  Specification  Institute, 
1985),  1-7-3 
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example  of  a  grouping  which  is  not  all-inclusive  is  found  in  Division  5 
-  Metals.  Again,  one  might  assume  that  all  metal  products  are  located  in 
this  Division,  but  as  with  concrete  reinforcing  steel,  metal  flashing  and 
other  items,  tliis  is  not  the  case. 

For  building  projects  this  approach  has  proven  adequate  in  the 
field,  but  is  less  useful  early  in  the  project  life.  During  the  initial  stages 
of  design,  it  is  often  necessary  to  describe  or  analyze  the  elements  of  the 
project  from  a  functional  perspective  before  the  specific  products  or  sys¬ 
tems  are  selected.  The  CSI  format  does  not  allow  for  this,  as  it  is  geared 
only  toward  specific  products  and  systems  and  not  building  components 
functions.  Finally,  with  an  increase  in  the  use  of  performance  specifica¬ 
tions,  other  problems  arise.  Performance  specifications  lend  themselves 
to  elemental  descriptions  of  the  facility,  and  are  d  fficult  to  properly  or¬ 
ganize  under  the  CSI  fomiat  as  currently  in  use.  For  example,  if  a  con¬ 
tractor  has  been  awarded  a  contract  to  erect  a  building  frame,  based  on 
a  performance  specification  dictating  final  performance  and  not  exactly 
what  is  to  built,  he  may  consider  the  options  of  cast-in-place  concrete, 
precast  concrete,  steel  frame,  glue-laminated  wood  or  even  load-bearing 
masonry  systems.  The  CSI  format,  which  is  stmctured  around  specific 
components  is  not  well  suited  to  this  freedom  of  choice,  although  it  is 
addiessed  in  the  Manual  of  Practice. 

2.3  Division  Level  Significance 

This  study  will  focus  on  organization  of  specifications  at  the 
division  level.  The  "Division"  is  the  basic  building  block  of  a  specifica- 
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tion,  it  serves  as  the  key  mechanism  by  which  groupings  of  related  con- 
stmction  information  is  accomplished.  The  basic  organization  of  a  set 
of  specifications  is  driven  by  the  divisions  which  are  assigned  to  give  it 
form. 

To  really  make  the  organization  of  a  specification  format  func¬ 
tional  and  efficient,  the  basic  division  title  building  block  mu*^;  be  care¬ 
fully  established.  An  ideal  division  would  display  a  number  of  essential 
attributes,  some  of  which  may  be  contradictory.  First  it  must  have  the 
desired  balance  between  flexibility  and  structure.  If  it  is  too  detailed,  it 
will  cause  difficulties  when  new  products  and  techniques  are  introduced 
as  there  will  be  no  room  within  it  to  accommodate  change.  Lack  of  ade¬ 
quate  strucmre  will  result  in  anarchy,  and  defeat  the  purpose  of  trying  to 
organize  the  specification  at  all.  The  divisions  should  be  arranged  or  es¬ 
tablished  in  a  logical  manner.  The  division  should  allow  the  user  to  in¬ 
tuitively  determine  what  belongs  within  each  division.  This  would 
indicate  a  required  utility  in  directing  components  into  the  correct 
division,  as  well  as  having  the  divisions  mutually  exclusive  in  nature  to 
eliminate  overlap  problems.  The  divisions  should  lend  themselves  to 
easy  subdivision  to  foster  internal  organization.  Another  factor  which 
must  be  considered  is  that  the  number  of  divisions  should  be  kept  at  a 
manageable  level.  The  number  must  be  kept  small  enough,  and  the  tit¬ 
les  simple  enough  to  allow  them  to  be  committed  to  memory  and  easily 
managed  by  the  users  in  the  field  who  may  be  far  from  a  refrence  manual. 
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The  MASTERFORMAT  is  the  best  organized  and  most  widely 
accepted  stmcture  for  specifications  in  the  private  sector,  and  is  used  by 
the  Department  of  Defense  and  enterprises  such  as  McGraw-Hill  Infor¬ 
mation  Systems  (the  basis  for  Sweet’s  Catalog  Files  of  Constmction 
Products)  and  SPECTEXT. 

2.4  Engineered  Projects  vs.  Architectural  Building  Projects: 

Shortcomings  of  CSI 

The  CSI  format,  which  has  been  used  for  many  years  for  a  wide 
variety  of  project  types  isn’t  necessarily  perfect.  Its  strengths  are  many, 
but  it  isn’t  without  its  shortcomings. 

A  major  concern  is  accommodation  of  engineered  projects  within 
the  specification  format.  Engineered  projects  are  projects  which  are 
driven  or  controlled  by  the  engineering  design  required  to  do  some  par¬ 
ticular  function.  Projects  of  this  type  would  include  a  stmcture  for  car¬ 
rying  highway  traffic  over  a  river,  or  a  power  plant  for  producing 
electricity  by  burning  fossil  fuels.  These  are  very  different  than  build¬ 
ing  projects  which  are  built  to  meet  the  architects  concept  (office  build¬ 
ings,  homes,  etc.)  which  are  often  controlled  by  aesthetics  or  comfort. 
Another  way  to  view  the  distinction  between  these  two  project  types  is 
to  consider  the  diversity  and  complexity  of  the  systems  which  compose 
the  project.  The  specifications  for  the  coatings  of  a  process  vessel  are 
much  more  detailed,  precise  and  critical  than  for  the  coatings  for  an  of¬ 
fice  building.  Although  both  a  house  and  a  power  plant  have  electrical 
components,  and  safety  is  required  in  each,  the  power  plant  will  require 
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the  electrical  components  to  be  carefully  designed  and  planned,  where 
simple  off-the-shelf  components  will  be  used  in  the  house.  The  diver¬ 
sity  required  in  the  types  of  piping  required  in  a  petrochemical  plant  can¬ 
not  be  imagined  by  a  builder  of  architectural  projects.  The  CSI  format 
is  very  easily  utilized  for  architectural  building  projects  which  are  ac¬ 
commodated  within  the  16  divisions  without  difficulty.  No  modifica¬ 
tion  of  the  format  is  generally  required  for  these  projects. 

This  simply  isn’t  tme  for  engineered  projects  however.  The  16 
divisions  used  by  CSI  are  not  generally  well  suited  to  accommodating 
process-driven  projects,  which  include  projects  like  petrochemical 
plants,  many  manufacturing  plants,  and  power  plants.  For  other  en¬ 
gineered  projects,  like  road  and  bridge  construction.  Division  2 
Sitework  as  used  by  CSI  does  not  provide  adequate  utility  or  organiza¬ 
tional  depth  for  the  many  subordinate  elements  which  comprise  the 
project. 

There  are  at  least  two  reasons  why  the  CSI  format  does  not  ac¬ 
commodate  engineered  projects  as  well  as  it  should.  The  most  obvious 
is  that  the  CSI  format  was  developed  by  architects  and  carries  a  natural 
bias  toward  architectural  projects.  The  second  may  well  be  that  en¬ 
gineered  projects  comprise  less  than  half  of  the  overall  total  number  of 
construction  projects,  when  aU  projects  (including  housing  projects)  are 
included.  This  is  perhaps  v/hy  the  requirements  of  engineered  projects 
and  process  engineering  are  not  given  adequate  coverage  within  the  CSI 
format.  This  is  a  false  measure  however.  The  high  cost  of  these  projects 
makes  them  a  very  significant  portion  of  the  total  construction  expendi- 


tures  annually,  and  therefore  deserving  of  adequate  attention  and  accom¬ 
modation. 


2.5  Other  Formats 

The  CSI  format’s  wide  acceptance  does  not  mean  that  it  is  the 
only  system  ever  advocated.  Several  other  organizational  schemes  were 
reviewed  with  an  eye  toward  incorporating  their  advantages  into  the 
revision  of  CSI  which  is  made  in  Chapter  4.  In  his  work  concerning 
specifications  organization  Edwards  agreed  with  CSI  stating  that: 

The  sections  of  a  set  of  specifications  should  be 

arranged  in  logical  order.  The  customary  sequence 

is  based  on  an  attempt  to  parallel  the  chronological 

2 

development  of  the  actual  constmction  process. 

He  proposed  only  15  divisions,  several  of  which  are  subdivisions 
in  the  CSI  structure.  These  are  depicted  in  Table  2.2.  Watson,  in  his 
1964  work,  detailed  a  check  list  with  31  different  divisions,  subdividing 
many  of  the  current  CSI  divisions  ( Table  2.3  ),  and  Small  proposed 
only  8  in  his  stracture.  ^  (Table  2.4)  AMOCO,  Shell  and  DOW,  among 


2  Edwards,  Specifications.  49. 

3  Donald  A.  Watson,  .Specification  Writing  For  Architects 
and  Engineers.  (New  York:  McGraw-Hill  Inc..,  1964),  211-212 

4  Ben  John  Small,  Building  Checklist  (New  York:  Reinhold 
Publishing  Corporation,  1954),  125 
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1 

2 

3 

•  4 

5 

•  6 

7 

8 
9 

*  10 

11 

12 

•  13 

14 

15 


General 

Work  Prior  to  Construction 
Concrete  and  Masonry 
Waterproofing,  Dampproofing  and 
Termite  Control 
Metals 

Wood  and  Hardware 
Roofing 

Miscellaneous  Work 
Interior  Finish 
Special  Equipment 
Final  Outside  Work 
Conveyors 
Plumbing 
Heating 
Electrical 


Table  2.2:  Edward’s  Specification  Structure  (Division  Level) 
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DIVISIQN.#  _ lULE 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 


Excavation,  Grading  &  Site  Work 
Concrete  Work 
Masonry  Work 
Cut  Stone 

Dampproofmg  and  Waterproofing 
Structural  Steel 
Steel  Joists 
Roof  Deck 
Precast  Floor  Slabs 
Miscellaneous  Metals 
Ornamental  Metals 
Miscellaneous  Specialties 
Hollow  Metal 
Metal  Covered  Doors 
Metal  >\^dows  &  Panel  Walls 
Sheet  Metal 


Table  2.3:  Watson’s  Specification  Checklist 
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DTVISTON# 

TITLE 

• 

17 

RooOng  &  Roof  Insulation 

18 

Caipentry  and  Millwork 

19 

Caulking 

• 

20 

Lathing  and  Plastering 

21 

Ceramic  Tile 

22 

Marble  Work 

• 

23 

Tcrrazzo 

24 

Composition  Floor  Coverings 

25 

Wood  Flooring 

• 

26 

Glass  and  Glazing 

27 

Accoustical  Treatment 

28 

Finish  Hardware 

1 

29 

Painting  and  Decorating 

• 

30 

Special  Wall  Finishes 

31 

Miscellaneous  Equipment 

Table  2.3:  Watson’s  Specification  Checklist  (Con’t.) 


f 


t 


20 


DIVISIQN  #  TITLE 


1  Sitework 


Structural 


3 

4 

5 

6 

7 

8 


Masonry 

Weather  Protection 
Metal  Work 
Finishing 
Equipment 
Contracts 


Table  2.4:  Small’s  Specification  Stmcture 


many  other  large  companies,  each  have  their  own  functional  divisions, 
based  on  their  individual  needs. 

2.6  Division  Formation:  Influence  Diagram 

Before  any  rigorous  study  of  the  structures  of  existing  project 
specifications  can  be  accomplished,  it  is  necessary  to  look  at  the  influen¬ 
ces  which  determine  the  form  a  stmctures  will  take.  The  method  selected 
in  this  work  was  to  consider  the  prime  influences  which  determine  what 
should  govern  the  establishment  of  a  division.  This  approach  included 
constructing  an  influence  diagram  to  visually  depict  the  most  important 
determinants  in  the  establishment  of  a  division  (Fig.  2.1).  This  analysis 
indicates  that  there  are  at  least  5  primary  elements  which  directly  in¬ 
fluence  what  elements  should  be  given  a  division  title  in  the  specifica¬ 
tion.  These  include:  organization  of  the  woik,  common  practice,  project 
control  requirements,  project  costs,  and  project  time  or  schedule. 

As  the  amount  of  time  spent  on  any  portion  of  the  work  (i.e. 
earthwork,  stmctural  steel  erection)  varies  depending  on  a  wide  variety 
of  inputs,  the  time  variable  is  very  flexible  and  does  not  exert  an  over¬ 
riding  influence  on  which  elements  should  be  identified  as  separate 
divisions.  The  same  is  tme  of  the  requirements  of  the  project  controls. 
The  organization  of  the  work  has  a  great  amount  of  influence  on  certain 
project  types  (i.e.  waterway  constmction,  dams,  etc.),  but  it  is  control¬ 
led  too  much  by  a  significant  number  of  other  factors.  These  other  fac¬ 
tors  tend  to  cloud  and  complicate  the  seemingly  straight  forward  namre 
of  the  woik  organization.  This  ambiguity  is  more  of  a  problem  on  very 
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Figure  2.1:  Influences  on  Establishment  of  Spec.  Divisions 
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large,  complex  projects  which  employ  a  great  number  of  different  trades 
and  speciality  contractors,  each  of  whom  would  seek  equal  treatment  if 
craft  alone  determined  what  divisions  are  formed. 

This  process  of  elimination  leaves  only  project  cost  breakdown 
and  common  practice  as  the  primary  influences  on  how  divisions  are  or¬ 
ganized.  A  tremendous  argument  can  be  made  to  lean  heavily  on  the  cost 
approach,  since  cost  attracts  much  attention.  Some  threshold  percent¬ 
age,  say  5%  or  7%  of  the  total  project  cost  could  be  selected,  which  may 
justify  designation  of  an  item  as  a  division.  Items  which  do  not  require 
sufficient  financial  resources  in  the  project  to  reach  this  level  might  be 
relegated  to  the  Miscellaneous  Division.  One  primary  problem  with  this 
approach  is  that  good  cost  data  for  a  variety  of  project  types  and  builders, 
in  sufficient  detail  to  allow  this  type  of  stmcturing  is  very  difficult  to  ob¬ 
tain.  A  related  problem  is  deciding  what  to  combine  into  a  single 
division.  Should  concrete  pavement  and  structural  concrete  be  added 
together  to  ensure  that  concrete  costs  exceed  the  threshold  percentage 
for  division  establishment,  thus  forming  a  Concrete  division?  This  ap¬ 
proach  invites  incessant  argument  and  unnecessaiy  number  juggling. 
Nevertheless,  using  cost  data  of  the  pieces  and  parts  of  a  project  to  deter¬ 
mine  what  should  be  a  division  or  not  seems  initially  the  best  approach 
if  the  information  can  be  made  available.  Obtaining  this  data  is  the  main 
problem  with  this  approach.  For  the  purpose  of  this  study,  it  is  assumed 
that  this  cost  approach  is  too  time  consuming,  and  peihaps  too  difficult 
to  be  practical. 


That  leaves  only  common  practice  as  the  primary  method  or  in¬ 
fluence  in  selecting  divisions  for  specifications.  Currently  there  are  two 
schools  of  thought  concerning  the  basic  format  or  structure  of  specifica¬ 
tions  as  were  previously  addressed.  The  most  wide  spread  format  is  the 
CSI  format  as  discussed  earlier  in  this  chapter.  This  approach  looks  at 
projects  as  a  combination  of  components;  concrete,  metals,  equipment, 
etc.  Another  approach,  which  is  gaining  support  is  an  "elemental"  ap¬ 
proach  which  looks  at  projects  as  a  combination  of  the  distinct  systems 
or  functions;  substmcture,  superstructure,  etc.  These  approaches  each 
deserve  attention  when  attempting  to  improve  the  industry  wide  stand¬ 
ard.  The  CSI  approach  was  detailed  previously,  and  the  elemental  ap¬ 
proach  is  described  in  the  following  section. 

2.7  Elemental  (Functional)  Classification 

The  need  for  elemental  classification  has  been  apparent  for  some 
time,  and  some  of  these  formats  do  exist.  The  R.S.  Means  Company, 
Inc.  has  used  an  elemental  classification  based  on  UNIPORMAT  in  their 
Means  Assemblies  Cost  Data  for  some  years.  The  UNIFORMAT,  first 
proposed  by  the  General  Services  Administration  (GSA)  is  depicted  in 
its  general  form  in  Table  2.5.  This  stmcture  follows  closely  with  the 
work  breakdown  stmcture  of  many  projects,  and  provides  an  orderly  and 
logical  arrangement  of  the  elements.  The  United  States  Air  Force,  and 
now  many  of  the  U.S.  Army  Corps  of  Engineer  Districts  are  adopting 
this  UNIFORMAT  approach  for  their  specifications.  The  form  of 
UNIFORMAT  they  have  adopted  is  depicted  in  Tables  2.6  and  2.7.  The 
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..  Level, 2 _ 

01  Foundations 

02  Substructure 

03  Superstracture 

04  Exterior  Closure 
OS  Roofing 

06  Interior  Constraction 

07  Conveying  Systems 
08  Mechanical 

09  Electrical 

10  General  Conditions  &  Profit 

11  Equipment 

12  Site  Work 


Levels _ 

Oil  Standard  Foundations 
012  Special  Foundations 
021  Slab  on  Grade 
022  Basement  Excavation 
023  Basement  Walls 
031  Floor  Construction 
032  Roof  Construction 
033  Stair  Construction 
041  Exterior  Walls 
042  Fenetration 

061  Partitions 
062  Interior  Finishes 
063  Specialties 

081  Plumbing 

082  HVAC 

082  Fire  Protection 

084  Special  Mech.  Systems 

091  Distribution 

092  Lighting  and  Power 

093  Special  Electrical  Systems 

111  Furnishings 

112  Fixed  Equipment 

121  Site  Preparation 

122  Site  Utilities 

123  Site  Improvements 


Table  2.5!  GSA  UNIFORMAT  System 
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lexcl _  _ Nomencltuc;. 


01 

Substructure 

02 

Superstructure 

03 

Roofing 

04 

Exterior  Closure 

05 

Interior  Construction 

07 

Specialties 

08 

Plumbing 

09 

H.V.A.C. 

10 

Special  Mechanical 

11 

Electrical 

12 

Special  Electrical 

13 

Equipment 

14 

Conveying  Systems 

Table  2.6:  Air  Force  UNIFORMAT  System  Level  Structure 


SYSTEM 

SUBSYSTEM 

DESCRIPTION 

01 

Substructure 

01 

01 

Standard  Foundation 

01 

02 

Special  Foundation  Conditions 

01 

03 

Slab  on  Grade 

01 

04 

Basement  Excavation 

01 

05 

Basement  Walls 

02 

Superstructure 

02 

01 

Floor  Construction 

02 

02 

Roof  Construction 

02 

03 

Stair  Construction 

03 

Roofing 

03 

01 

Roofing 

04 

Exterior  Closure 

04 

01 

Exterior  Walls 

04 

02 

Exterior  Doors 

04 

03 

Exterior  Wmdows 

04 

04 

Exterior  Overhead  /Spec.  Doors 

Example  of  UNIFORMAT  WBS 

System; 

Subsystem; 

04  Exterior  Closure 

0404  Exterior  Overhead  &  Special 

Doors 

Assembly  Category :  040401  Overhead  Doors 
Assembly:  04040102  12’-0"  x  12’-0''  Heavy  Steel 

Overhead  Door 


Table  2.7:  Air  Force  UNIFORMAT  System,  Structural  Breakdown 


American  Society  for  Testing  and  Materials  is  developing  a  similiar  for¬ 
mat. 

Even  this  system  is  not  without  some  duplication  of  efforts  and 
overlap  as  to  where  an  item  belongs,  but  it  does  better  accommodate 
performance  specifications  and  life-cycle  cost  analysis  during  the  project 
scope  and  definition  phase.  Also,  estimators  may  find  this  fonnat  more 
"user  friendly"  for  them  to  work  with,  as  was  reported  by  Mr.  C.  Cobum, 
the  Chief,  Estimating  Division  of  the  Fort  Worth  District  of  the  Corps  of 
Engineers,  during  an  interview  by  the  author. 


2.8  Which  System  is  Best? 

This  question  really  doesn’t  have  a  simple  A  or  B  answer.  Both 
of  the  two  major  formats  currently  in  use,  the  CSI  Fonnat  and  UNIFOR¬ 
MAT  have  advantages  and  shortcomings.  Just  as  no  two  projects  are 
identical,  no  specification  format  v/ill  be  perfect  for  all  projects,  or  even 
for  all  stages  of  a  single  project.  The  wide  spread  popularity  of  the  CSI 
format  means  that  any  change  will  logically  necessitate  its  use  as  a  start¬ 
ing  point,  if  popular  support  is  to  be  gained  for  the  new  format.  That 
doesn’t  mean  that  the  advantages  of  the  UNIFORMAT  system  should  be 
neglected  either.  Ideally,  both  ^proaches  should  be  accommodated  if 
the  specification’s  divisional  stmcture  is  to  be  appropriate  for  the  widest 
array  of  project  types  and  functional  uses. 


CHAFIERS 


STUDY  METHODOLOGY 


3.1  Introduction 

This  chapter  is  intended  to  provide  better  insight  into  the 
methodology  involved  in  the  study.  It  also  acts  as  a  guide,  showing 
where  conclusions  were  drawn  as  well  as  introducing  where  changes  in 
the  approach  or  additional  parameters  or  influences  were  injected  and 
considered.  Appendix  1  provides  more  detailed  information  concern¬ 
ing  some  of  the  information  presented  in  this  chapter,  and  is  referenced 
accordingly. 

The  development  of  this  study  is  depicted  in  Figure  3.1.  This 
flowchart  is  provided  to  graphically  display  the  methodology  employed 
in  the  conduct  of  the  study.  A  synopsis  is  provided  in  the  following 
paragraphs. 

The  tirst  step  in  any  problem  solving  approach  is  the  identifica¬ 
tion  of  the  problem  and  the  producing  of  a  problem  statement  to  woik 
from.  The  starting  point  in  this  case  then  was  identifying  the  problem, 
or  primary  goal  of  the  study  as  being  a  review  of  current  construction 
specification  formats,  (with  emphasis  on  the  CSI  format),  in  light  of  ac¬ 
commodating  all  constniction  projects  equally,  and  particularly  con¬ 
sidering  engineered  projects  versus  architectural  building  projects. 
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Figure  3.1:  Study  Flow  Chart  (Cont’d.) 
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After  deciding  where  to  go,  the  next  step  was  in  deterniining  how  to  get 
there. 


3.2  Project  T^pes  Selected  For  Study 

To  narrow  the  scope  to  a  manageable  scale,  a  number  of  project 
types  had  to  be  selected  which  would  be  representative  of  the  group  of 
engineered  projects  which  are  of  central  importance  to  the  study.  These 
project  types  had  to  meet  a  number  of  criteria  to  be  considered  repre¬ 
sentative,  including:  being  primarily  an  engineered  project,  being  com¬ 
mon  enough  so  that  data  and  sample  specifications  could  be  obtained, 
being  designed  and  built  by  more  than  one  company  which  would  allow 
some  comparison  of  the  speciftcations,  and  being  of  sufficient  cost  to 
make  their  inclusion  carry  substantial  impact  with  the  industry.  Based 
primarily  upon  these  criteria,  the  project  types  initially  chosen  for  in¬ 
clusion  in  the  study  were:  airports,  treatment  plants,  roads  and  bridges, 
waterways  and  tunnels,  utilities,  power  plants  and  petrochemical  plants. 

The  next  phase  comprised  a  literature  review.  The  topics  focused 
upon  included  the  formats  for  specifications,  as  well  as  detailing  the  com¬ 
ponent  elements  which  comprise  the  project  types  selected  for  the  study. 
The  review  of  literature  available  quickly  revealed  that  there  has  not  been 
extensive  research  or  writing  concerning  the  topic  of  specification  for¬ 
mats  or  structures.  Several  general  references  discuss  what  should  be 
included  in  a  specification,  and  these  comments  vary  across  the  full  scale 
of  simplicity  to  very  detailed  and  cumbersome,  but  there  is  practically 
no  discussion  of  the  structures  to  be  used  themselves.  Noticeable  excep- 


tions  to  this  are  the  CSI MASTERFORMAT  and  the  UNIFORMAT  sys¬ 
tems  as  addressed  in  Chapter  2. 

33  Work  Breakdown  Structures  by  Project 

The  study  of  the  component  elements  of  the  different  project  types 
led  to  the  creation  of  woric  breakdown  structures  for  these  projects,  and 
are  depicted  in  Figures  3.2  -  3.8.  (More  detailed  breakdowns  are 
provided  in  Appendix  1  -  Functional  Breakdown  by  Project  TVpe.) 
These  breakdowns  only  include  the  essential  elements  of  work  for  these 
projects,  and  indicate  a  general  checklist  of  items  which  the  specifica¬ 
tion  format  should  accommodate  for  each  individual  project  type.  They 
were  generated  to  provide  a  detailed  listing  of  critical  components  of  the 
project  types  selected,  which  in  turn  could  be  used  to  validate  or  measure 
the  degree  of  accommodation  which  a  specification  format  provides  for 
each  project  type.  The  primary  goal  was  to  provide  a  type  of  check  list 
which  could  be  compared  against  the  CSI  fomiat  to  determine  the  de¬ 
gree  to  which  the  project  type  could  easily  fit  into  that  format,  and  look 
for  specific  problem  areas  as  well.  Although  the  terminology  used  in 
each  work  breakdown  structure  may  not  be  identical  to  that  used  in 
another,  due  to  the  project-type  influence  on  each,  similarities  can  be  ex¬ 
amined,  and  a  basic  idea  of  how  common  or  universal  these  components 
are,  which  indicates  the  importance  of  easy  incoiporation  into  the  CSI 
system.  It  should  be  notec  that  Utility  projects  do  not  easily  lend  them¬ 
selves  to  the  work  breakdown  structures  as  created  for  the  other  project 
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Figure  3.3:  Functional  Brea!' downs  -  Water  Treatment  Plants 
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Figure  3.3:  Functional  Breakdowns-Tieatment  Plants  (Cont’d.) 


Figure  3.4:  Functional  Brealcdowns  -  Roads  &  Bridges 
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Figure  3.5:  Functional  Breakdowns  -  Tunnels  &  Waterways 
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Figure  3.7:  Functional  Breakdowns  -  Petrochemical  Plants 
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types.  An  attempt  to  depict  this  project  type  has  been  made  as  shown  in 
Figure  3.8. 

3.4  Quantifying  Divisional  Utility 

After  developing  the  elements  of  the  various  projects  considered 
in  the  previous  section,  the  next  step  is  to  consider  how  diese  essential 
elements  are  aligned  with  the  divisions  used  in  a  specification.  The  16 
divisions  used  in  the  CSI  format  are  used  for  this  comparison.  Consider¬ 
ing  how  this  relationship  should  ideally  exist  provides  some  insight  into 
evaluating  the  utility  of  division  level  organization.  As  discussed  in 
Chapter  2,  the  divisions  should  be  organized  to  make  each  self-con¬ 
tained,  and  to  eliminate  overlap.  The  ability  of  the  divisions  to  attain 
these  goals  when  compared  to  functional  areas  is  tremendously  con¬ 
strained  by  the  nature  or  structure  adopted  for  the  functional  areas.  If 
the  functional  areas  are  clearly  defined  and  distinct,  then  the  divisions 
are  more  likely  to  be  comprehensive  internally  and  avoid  overlap.  As 
each  organization,  and  indeed  each  project  has  functional  areas  which 
are  unique,  this  work  does  not  attempt  to  prescribe  the  ground  rules  for 
their  establishment,  but  once  the  functional  areas  are  adopted,  a  uniform 
way  of  evaluating  the  divisions  used  in  the  specifications  can  be  estab¬ 
lished. 

Ideally,  the  matrix  of  functional  areas  compared  with  the  divisions 
used  in  the  specifications  would  look  like  the  generic  model  shown  in 
Table  3.1.  This  would  be  the  case  if  the  functional  areas  and  divisions 
were  properly  aligned  to  eliminate  overlap  as  well  as  to  ensure  that  each 
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functional  area  fit  cleanly  into  only  one  division.  Although  this  will  sel¬ 
dom  be  the  case,  it  is  used  here  as  the  goal  which  the  specification  struc¬ 
ture  should  allow.  This  would  be  ideal  in  the  case  of  multiple  prime 
contracts.  If  the  functional  areas  are  established  in  such  a  manner  that 
each  of  them  has  elements  in  a  number  of  divisions,  it  would  appear  as 
in  Table  3.2.  This  is  not  desirable  in  that  the  divisions  lose  their  their  in¬ 
dividuality  through  repeated  use  in  several  fimctional  areas.  The  worst 
case,  as  shown  in  Table  3.3,  is  one  in  which  an  entire  project  falls  into  a 
single  division.  This  is  often  the  case  in  some  highway  projects,  and 
creates  unnecessary  complications.  It  is  extremely  difficult  for  any  par¬ 
ticular  subcontractor  to  quickly  identify  the  portions  of  the  specification 
which  are  germane  to  his  operation.  He  cannot  simply  select  his  portion 
of  the  specification  by  locating  the  items  under  his  title  of  interest,  as  the 
entire  specification  is  a  single,  massive  division. 

Assuming  then  that  the  ideal  would  be  to  have  each  functional  rep¬ 
resented  in  only  one  division,  and  the  divisions  distinct  enough  so  that 
one  does  not  encompass  an  entire  project,  some  measure  of  attaining  this 
goal  is  necessary.  One  possible  solution  would  be  to  establish  a  Division 
Utility  Index  which  gives  a  score  to  a  combination  of  divisions  and  func¬ 
tional  areas.  The  Division  Utility  Index  (DUI)  uses  a  matrix  layout  to 
depict  which  divisions  are  associated  with  the  functional  areas  for  a 
project  with  the  addition  of  rows  to  total  the  numbers.  The  DUI  con¬ 
sists  of  an  index  value  which  indicates  if  the  degree  to  which  functional 
areas  corresponds  to  the  divisional  structure,  and  the  degree  to  which 
specification  divisions  become  confused  due  to  overlapping  functions. 
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It  is  reported  as:  ##.##.  Examples  of  the  Division  Utility  Index  are 
provided  in  Figures  3.9  -  3.11. 

The  calculations  associated  with  the  DUI  are  quite  simple: 

Step  1.  A  n  "Interface”  value  for  each  division  is  calculated  by: 

•  summing  the  number  of  functional  areas  involving  each 
division. 

•  This  value  is  entered  under  each  division  number  in  the  row 
titled  N. 

Step  2.  A  "Modified  Interface"  value  for  each  division  is  calcu¬ 
lated  by: 

•  squaring  the  interface  value  for  each  division. 

•  This  value  is  entered  under  each  division  number  in  the  row 
titled  N^. 

Step  3.  The  "Division  Utility  Index"  for  the  project  can  be  calcu¬ 
lated  by: 

•  summing  the  values  of  the  "Modified  Interface  value  and 

•  dividing  by  the  number  of  divisions  actually  used. 

The  DUI  developed  and  calculated  by  the  above  process  provides 
a  correlation  between  the  divisions  used  in  the  project  specification  and 
the  fimctional  areas  used  to  describe  and  organize  the  project.  Squaring 
the  division  column  totals  prior  to  dividing  by  the  number  of  divisions 
allows  this  approach  to  be  valid  for  a  very  large  number  of  functional 
areas  while  not  losing  scale  in  relation  to  the  number  of  divisions.  A 
value  of  1.0  indicates  that  the  divisions  and  functional  areas  are  com¬ 
pletely  complimentary.  Values  greater  than  1.0  indicate  that  the  func- 


Figure  3.9:  Division  Utility  Index,  Ideal  Case 
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Figure  3.11:  Division  Utility  Index,  Typical  Case 
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tional  areas  cross  many  divisional  boundaries,  with  the  score  increasing 
as  the  number  of  overlaps  increases.  Assuming  that  the  divisions  are 
fixed  in  the  project,  the  organization  of  the  functional  areas  should  be 
reconsidered. 

The  intent  of  this  Division  Utility  Index  is  simply  to  allow  a 
specification  user  to  be  able  to  evaluate  the  relationship  of  the  divisions 
used  within  the  specification  with  the  fimctions  described  by  the  work 
breakdown  stmctures  for  the  project.  It  may  indicate  that  if  the  divisions 
to  be  used  are  fixed,  then  there  may  be  some  utility  in  redefining  the 
functions  to  better  operate  within  the  division  stmcture  of  the  specifica¬ 
tion  and  make  the  specification  easier  to  use. 

The  following  chapter  provides  a  preliminary  analysis  of  the  CSI 
specification  format,  using  the  DUI  as  a  method  of  evaluating  function¬ 
al  areas  and  divisions  for  the  project  types  selected  for  study. 
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PRELIMINARY  ANALYSIS 
4.1  Functional  Breakdowns  vs.  CSI  Divisions 

The  functional  breakdowns  introduced  in  the  previous  chapter- 
were  used  to  determine  the  critical  elements  of  engineered  projects,  and 
serve  as  a  basis  for  evaluation  of  the  structure  or  format  in  question.  As 
previously  stated,  the  CSI  format,  being  the  most  widely  accepted  and 
used  format  in  the  United  States  today,  was  chosen  as  the  stmcture 
against  which  the  work  breakdown  structures  would  be  compared. 
Tables  4.1  -  4.6  display  the  comparison  of  the  essential  elements  of  work 
as  shown  on  the  work  breakdown  structures  with  the  16  Divisions  as  cur¬ 
rently  used  in  the  CSI  format.  These  tables  show  two  interesting  results. 
The  first  is  that  the  CSI  format  is  quite  comprehensive,  and  that  there  is 
opportunity  to  accommodate  every  element  from  each  of  the  project 
types  within  one  of  the  divisions.  This  seemingly  remarkable  result  can 
partly  be  attributed  to  the  CSI  formats  built  in  flexibility;  by  having  room 
for  miscellaneous  items,  the  CSI  format  allows  for  each  element  to  be 
accommodated  somewhere.  The  second  observation  springs  directly 
from  the  first  finding.  Although  each  element  is  accommodated,  many 
of  the  elements  are  only  accommodated  with  difficulty,  and  the  fit  is  less 
than  comfortable.  This  can  be  attributed  to  the  fact  that  many  of  the  sub- 
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Table  4.2:  Functions  vs.  CSI  -  Treatment  Plants 
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Table  4.4:  Functions  vs.  CSI  -Tunnels  &  Waterways 
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61 


Funetlonol  Ano 

CSI  DIVISIONS 

D 

B 

B 

E 

B 

E 

D 

G 

IB 

m 

B 

IB 

ID 

m 

IB 

D 

1 

■ 

Ea 

■ 

Ea 

IQ 

■ 

■i 

D 

s 

D 

Ea 

ita 

■ 

Q 

lea 

■ 

Raahing 

D 

D 

Ea 

Ea 

■ 

Ea 

Q 

lea 

■ 

Cat  Crocking 

D 

Ea 

Ea 

Ea 

■ 

■ 

■ 

■ 

Saturates  Cos  Plant 

ea 

ea 

Ea 

ea 

■ 

□ 

Q 

□ 

Cracked  Got  Plant 

□ 

Ea 

Ea 

ea 

■ 

Ea 

IB 

ID 

■ 

D 

ea 

Ea 

■ 

■ 

■ 

Q 

□ 

■ 

□ 

Ea 

ea 

Ea 

\a 

■ 

B 

ea 

■ 

□ 

□ 

Ea 

Ea 

■ 

■ 

B 

ea 

■ 

Thermol  Cracking 

Ea 

Ea 

Ea 

Ea 

□ 

■ 

Q 

ea 

n 

Gasoline  Blending 

ta 

ta 

Ea 

■ 

Ea 

■ 

B 

□ 

m 

HHSEEBSHI 

Ea 

□ 

Ea 

Ea 

■ 

■ 

B 

Q 

Hydrotraoting 

Ea 

Ea 

Ea 

□ 

Ea 

■ 

B 

ea 

Vbbreaking  k  Coking 

Ea 

Ea 

Ea 

■ 

■ 

■ 

B 

ea 

Separation  Process 

Ea 

□ 

Ea 

■ 

■ 

■ 

B 

□ 

Sulpher  Plant 

Ea 

Ea 

Ea 

□ 

Ea 

■ 

B 

ea 

Isomerization 

Ea 

Ea 

Ea 

Ea 

Ea 

■i 

B 

ea 

Solvent  Recovery 

Ea 

Eai 

Ea 

Ea 

Ea 

Ea 

Bl 

ea 

BHdu!331Z]3Hi 

Ea 

Eai 

Eai 

Ea 

ta 

□I 

Bl 

ea 

UfaTitiet  Function 

Eai 

■1 

□i 

■I 

■1 

□1 

Bl 

□1 

B 

Table  4.6:  Functions  vs.  CSI-  Petrochemical  Plants  (Cont’d.) 
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elements,  for  example  buildings  in  airport  projects,  have  so  many  sub¬ 
ordinate  components  that  they  must  be  split  up  and  are  covered  in  mul¬ 
tiple  divisions.  It  is  also  apparent  that  some  of  the  divisions  are 
overloaded  with  elements,  as  is  Division  2 :  Sitework ,  again  for  airport 
projects.  Almost  every  subordinate  element  in  the  airport  project  has 
some  portion  of  it  involved  in  Division  2.  This  makes  that  division  over¬ 
ly  crowded  with  information,  unwieldy  and  often  having  to  be  too 
general  to  accommodate  this  great  number  of  different  elements.  This 
need  to  generalize  does  not  fit  into  the  pattern  of  a  well  developed  and 
comprehensive  structure  or  format.  The  DUI,  introduced  in  Chapter  3, 
was  computed  for  these  project  types,  with  the  results  provided  in  Table 
4.7.  The  values  indicate  that  these  projects  fall  far  from  the  ideal  case 
of  divisional  utility.  Although  the  flexibility  of  the  CSI  format  is 
validated  by  this  review  of  project  elements  versus  the  divisional  format, 
it  also  shows  that  there  is  room  for  refinement. 

4.2  Analysis  of  Actual  Specifications 

The  next  step  was  to  canvas  the  construction  industry  for  samples 
of  specification  formats.  A  total  of  25  firms  representing  the  project 
types  that  were  selected  for  this  study  were  surveyed.  A  mixture  of 
public  and  private  projects  was  achieved  by  including  Corps  of  En¬ 
gineers  projects  with  the  private  sector  projects  provided.  The  project 
cross  section  also  represented  a  mixture  of  large  and  small  projects  in  an 
effort  to  make  the  data  representative  of  the  construction  industry. 


Project  Type 

Division 

Utility 

Index 

Suitability 

Airports 

10.44 

Good 

Treatment  Plants 

26.43 

Averoge 

Roads  and  Bridges 

7.8 

Very  Good 
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6.64 

Very  Good 

Power  Plants 

10.56 

Good 

Petrochemical  Plants 
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Buildings 

1.0 
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Table  4.7:  Division  Utility  Index  by  Project  Type 
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While  a  few  sources  reported  back  that  they  use  their  own  for¬ 
mat  for  specifications  (DOW,  James  River  Corporation),  most  others  sur¬ 
veyed  use  either  the  CSI  fonnat  as  published  or  slight  variations  of  it. 
(  Corps  of  Engineers,  Ghbert/Commonwealth  Inc. )  This  further  con¬ 
firms  or  validates  the  approach  of  using  the  CSI  format  as  the  jumping 
off  point  or  base  line  for  recommending  an  improved  format  for  in¬ 
dustry-wide  use. 

A  total  of  95  different  specifications  were  gathered  and  reviewed 
in  an  effort  to  compare  what  is  being  used  in  the  field  today  against  the 
CSI  format,  and  thereby  find  ways  to  improve  the  format.  The  specifica¬ 
tions  came  from  a  wide  variety  of  sources  and  can  be  viewed  in  ab¬ 
breviated  form  in  Table  4.8,  with  a  complete  listing  of  specifications 
studied  is  provided  in  Appendix  2.  Those  specifications  indicating  the 
Associated  General  Contractors  (A.G.C.)  as  the  source  were  viewed  and 
studied  on  the  A.G.C.  premises,  and  were  not  acquired  and  maintained 
by  the  author.  The  same  is  true  of  those  specifications  (and 
"GUIDESPECS")  annotated  as  (Returned)  from  the  U.S.  Army  Corps  of 
Engineer  Districts,  which  were  viewed  and  studied  at  the  District  Offices 
in  Galveston  and  Fort  Worth.)  The  preponderance  of  the  other  specifica¬ 
tions  were  provided  by  various  sources  in  the  constmction  industry  and 
government  directly  for  this  study. 

Specifications  for  other  than  engineered  projects  were  not  active¬ 
ly  sought,  neither  were  they  excluded  when  provided.  They  provide 
some  "leavening"  which  makes  the  study  more  universal  in  application. 
For  the  purpose  of  record  keeping,  these  projects  primarily  have  been 


Table  4.8:  Summary  of  Specifications  Studied 


classified  as  Manufacturing  Plants  or  Buildings  and  Facilities.  The 
specifications  then  were  organized  and  categorized  by  these  9  project 
types  for  further  analysis. 

These  specifications  were  individually  analyzed  and  their  struc¬ 
tures  cataloged  for  comparison.  The  method  involved  using  the  CSI 16 
division  structure  as  detailed  in  the  Manual  of  Practice  as  a  guide.  The 
actual  specifications  were  reviewed  and  organized  to  two  levels  of  detail 
below  the  division  title  level,  (a  total  of  three  levels)  and  captured  in  that 
format.  To  accommodate  comparison,  titles  and  nomenclatures  in  the 
individual  specifications  were  converted  to  the  Ude  or  nomenclature  used 
by  CSI  to  allow  for  categorization  and  to  establish  a  common  base  line. 
Although  some  minor  errors  may  be  introduced  as  a  result  of  this  trans¬ 
lation,  this  is  felt  to  be  a  minimal  concern.  The  detailed  analysis  and 
compilation  of  the  full  breakdown  of  elements  of  the  project  specifica¬ 
tions  studied  by  CSI  Broad  Scope  and  Medium  Scope  tides  is  provided 
in  Appendbc  3  :  Comprehensive  Oudines. 

4.3  CSI  Divisional  Applicability  by  Project  Type 

By  screening  information  from  the  Comprehensive  Outlines  (Ap¬ 
pendix  3)  to  only  considering  whether  a  division  tide  was  used  or  re¬ 
quired  in  a  specific  project  specification,  and  then  viewing  all  the  similar 
project  types  separately,  it  is  possible  to  gain  an  appreciation  of  which 
CSI  divisions  are  really  necessary  for  a  particular  project  type  and  en¬ 
gineered  projects  in  general  and  which  might  be  considered  imnecessary. 
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This  infomiation  is  depicted  in  Tables  4.9  -  4. 1 7.  Again,  this  comparison 
is  only  valid  for  the  project  types  being  considered. 

A  summary  of  the  divisions  used  for  these  projects  is  provided  in 
Table  4.18.  This  table  provides  a  valuable  visual  image  of  the  degree  to 
which  the  16  CSI  divisions  accommodated  the  projects  studied.  It  clear¬ 
ly  shows  that  for  many  of  the  project  types,  over  half  of  the  divisions 
serve  no  purpose.  This  inefficiency  dilutes  the  power  of  the  divisional 
stmcture  to  organize  and  structure  specifications  efficiently.  This  is  not 
the  case  for  the  building  projects,  which  the  CSI  fonnat  was  designed 
for,  where  none  of  the  16  divisions  can  be  classified  as  serving  no  pur¬ 
pose.  The  ideal  format  would  accommodate  engineered  projects  as  well 
as  this  format  does  for  building  projects. 

Based  on  the  wide  divergence  of  the  sub-elements  of  the  different 
project  types,  every  division  is  used  in  one  of  the  project  types  or  another. 
This  seems  to  rule  out  the  possibility  of  deleting  any  of  the  current 
divisions  as  being  redundant  or  unnecessaiy.  It  is  true  that  several  of  the 
divisions  are  infrequently  used,  (i.e.  Division  10:  Specialties  for  airport 
projects  and  Division  11:  Equipment  for  petrochemical  plants). 
However,  little  used  or  not,  they  are  necessary  to  allow  for  all  of  the  es¬ 
sential  elements  of  the  projects  studied.  Any  important  change  then, 
must  be  based  on  more  detailed  examination  of  the  components  rather 
than  simply  looking  at  the  division  title  level. 
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Table  4.9:  Divisions  Used  -  Airport  Specifications 
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Table  4.10:  Divisions  Used  -  Treatment  Plant  Specifications 


Table  4.11:  Divisions  Used  -  Road  &  Bridge  Specifications 
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Table  4.12:  Divisions  Used  -  Waterway  &  TUnnel  Specs. 


Table  4.12:  Divisions  Used-Waterway  &  Tunnel  Specs.(Cont’d.) 
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Table  4.12:  Divisions  Used-Waterway  &  Tunnel  Specs.(Cont’d.) 
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Table  4.14:  Divisions  Used  -  Petrochemical  Plant  Specs. 
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Table  4.16:  Divisions  Used  -  Manufacturing  Plant  Specs. 
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3  Concrete 
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a 
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a 
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□ 

a 

a 

a 

a 

a 
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a 

a 

□ 

□ 

a 

B 

a 

a 

a 

a 
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✓ 
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□ 
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a 
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a 

a 

a 

a 

9  Finithfs 
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□ 
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a 

a 

a 

a 

a 

a 
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a 
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a 

a 

a 

a 

a 
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11  Equipment 

a 
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a 

a 

a 

a 

a 

a 
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a 
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13  special  Const, 
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□ 
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a 
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a 
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a 

14  Conyeying  Systems 
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■ 
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a 
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15  Mechonicol 

a 
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a 

o 
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a 

16  Qectricol 

a 

□ 

a 

a 

□ 
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a 

a 

a 

a 

a 
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Table  4.17:  Divisions  Used  -  Bldg.  &  Facility  Specs. 


PROJECT  TYPE 


Airports 


Treatment  Plants 


Roods  Sc  Bridges 


Waterways  tt  Tunnels 


Power  Plants 


Utilities 


Manufacturing  Plants 


Buildings 


CSI  DIVISIONS  FOUND: 

NEDING  RESTRUCTURING 

MINIMAL  UTILITY 

2,10 

4,5,6,7,8,9,11,12,13,14,15 

11,13 

None 

2 

4,6,7,8,9,10,11,12,13,14,15 

2 

4,7,8,10,11,12,13,14 

15,16 

10,11,12,13,14 

2,3,5,11,13,15 

4,8,10,12,14 

2 

6,12,14 

2,16 

7,9,10,11,12,13,14 

None 

None 

Needing  Restructuring 

Unnecessory 

2,3,5.10,11,13,15,16 

None 

Table  4.18;  CSI  Division  Efficiency  By  Project  Type 


80 


4.4  Problems  With  The  CSI  Format  For  Engineered  Projects 

After  determining  the  occurrence  of  essential  elements  for  the 
various  project  types,  some  conclusions  can  be  reached.  These  con¬ 
clusions,  coupled  with  a  number  of  comments  and  suggestions  from 
several  Architectural/Engineering  (A/E)  firms,  can  point  the  way  to  im¬ 
proved  practices. 

The  following  are  the  major  problems  found  by  the  author  while 
reviewing  the  project  types  against  the  CSI  format. 

•  Division  2:  Sitework  is  overloaded  for  airport  projects. 

•  Division  2:  Sitework  is  overloaded  for  treatment  plant  projects. 

•  Division  15:  Mechanical  lacks  adequate  structure  for  treatment 
plant  projects. 

•  Division  2:  Sitework  contains  too  great  a  portion  of  road  and 
bridge  projects,  which  reduces  utility. 

•  Division  2:  Sitework  is  overloaded  for  waterways  and  tunnels 
projects,  again  reducing  utility  of  the  division. 

•  Division  15:  Mechanical  lacks  internal  structure  for  power  plant 
and  petrochemical  plant  projects. 

•  Division  2:  Sitework  lacks  structure  for  utility  projects. 

•Division  7:  Thermal  and  Moisture  Protection  and  Division  9: 

Finishes  are  overloaded  for  some  project  types. 

•Division  11:  Equipment  lacks  specificity  for  equipment 
intensive  projects  like  petrochemical  and  treatment  plants. 
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•  Several  division  titles  (i.e.  Division  8:  Doors  and  Windows,  and 
Division  10:  Specialties)  need  some  modification  to  better 
describe  their  contents. 

4.5  Problem  Analysis 

Each  project  type  was  analyzed  for  specific  problem  areas  as¬ 
sociated  with  projects  ability  to  utilize  the  CSI 16  division  format.  The 
results  are  summarized  below. 

The  aiiport  projects  which  were  studied  focused  on  modernization 
and  improvements.  These  are  reasonable  for  use  in  this  study,  as  the 
majority  of  most  work  being  done  within  the  airport  area  annually  is  in 
fact  modification  rather  than  new  construction.  For  this  project  type. 
Division  1:  General  Requirements,  was  fully  utilized  indicating  the  ab¬ 
solute  necessity  of  covering  the  ground  rales  or  general  requirements  in 
this  type  work.  (This  is  true  in  any  project,  as  will  be  seen  in  the  follow¬ 
ing  paragraphs).  Division  2:  Sitewoik  is  overloaded  with  key  elements 
and  therefore  inefficient  because  such  a  great  portion  of  the  total  project 
falls  into  this  division.  The  utility  of  the  division  level  of  organization 
is  severely  reduced  when  the  preponderance  of  the  entire  work  is  con¬ 
tained  in  a  single  division.  Mai  y  contractors  and  peihaps  separate  con¬ 
tracts  may  be  involved  in  this  part  of  the  work,  and  the  compressed  nature 
of  the  division  makes  extracting  their  specific  requirements  difficult. 
Some  means  which  would  peihaps  separate  earthwoik,  paving  and 
utilities  might  be  a  first  step  in  making  the  division  more  "user  friend- 
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ly".  Division  10:  Specialties,  although  not  an  often  used  division,  is  quite 
important  to  the  completion  of  the  airport  projects. 

Treatment  plant  projects  again  display  a  highly  ordered  and  vital 
Division  1.  Division  2  for  treatment  plants  is  too  multi-ftmctional,  with 
the  varied  areas  of  utilities,  demolition,  paving  and  surfacing  as  well  as 
items  such  as  site  improvements  and  landscaping  vying  for  attention. 
Just  as  with  airports.  Division  10:  Specialties  and  in  this  case  Division 
11:  Equipment  are  essential  to  the  project,  but  are  often  not  considered 
vital  by  some  critics  of  the  CSI  format.  They  prove  their  importance  in 
projects  like  treatment  plants  which  involve  complex  process  equipment. 
Division  15:  Mechanical  displays  a  distinct  lack  of  stmcture.  It  would 
be  much  easier  for  contractors  conducting  estimates  and  bidding  if  their 
particular  specialty  (HVAC,  Plumbing,  etc.)  were  easier  to  distinguish. 

The  road  and  bridge  projects  provide  an  example  of  a  complete 
project  type  which  falls  almost  entirely  into  a  single  division,  in  this  case 
Division  2:  Sitework.  As  displayed  earlier,  the  utility  of  the  division 
stmcture  is  squandered  when  this  is  the  case.  Again,  the  grouping 
together  of  earthwork  and  paving  may  be  justified,  however  there  seems 
to  be  a  need  to  separate  utilities  and  perhaps  landscaping.  Placing  every¬ 
thing  into  this  single  division,  without  clear  internal  subdivisions  simp¬ 
ly  makes  the  division  less  useful. 

Waterways  and  tunnel  projects  suffer  from  the  same  conditions  as 
stated  above  for  roads  and  bridges.  This  project  type,  with  its  tremen¬ 
dous  amount  of  earthwork,  and  separate  marine  work,  as  well  as  exten- 
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sive  piles  and  caissons,  would  be  better  served  by  a  more  detailed  stmc- 
ture  within  the  division. 

Power  plants  again  are  seen  to  place  a  premium  on  information  in 
Division  1,  where  conditions  are  specified  in  great  detail.  Division  15 
for  power  plant  projects,  just  as  with  treatment  plants ,  is  a  poor  approach 
for  breaking  the  woik  down  efficiently  into  component  elements  for  the 
various  distinct  potential  contractors.  These  comments  are  equally  tme 
for  petrochemical  plants.  These  projects  also  have  extensive  General 
Requirements,  covering  proprietary  information,  safety,  quality  control, 
and  many  other  items  addressed  in  Division  1  and  validate  the  necessity 
for  this  introductory  division. 

Utility  projects  are  fairly  well  served  by  Division  2:  Sitework, 
where  the  preponderance  of  their  components  fall.  Many  of  the  same 
points  about  over  use  made  concerning  roads  and  bridges  can  be  made 
here.  Providing  some  subordinate  elements  or  headings  within  the 
division  would  improve  the  usefulness  of  the  structure  and  modifying  or 
expanding  the  divisional  level  stmcture  would  be  even  better. 

Manufacturing  plants  are  well  accommodated  by  the  CSI  format. 
Aside  from  a  recurrence  of  several  of  the  crowding  and  organizational 
problems  described  above,  particularly  in  Divisions  2  and  16,  the  CSI 
format  is  well  suited  for  these  project  types. 

Chapter  5  deals  with  the  results  of  studying  the  mt  re  comprehen¬ 
sive  outlines  as  depicted  in  Appendix  3,  integrating  these  findings  with 
comments  from  industry,  and  presents  a  proposal  based  on  that  infor¬ 
mation. 


CHAPTERS 


FORMING  THE  HYPOTHESIS:  A  BETTER  WAY 

5.1  Introduction 

It  is  obvious  that  the  CSI  format  is  not  readily  adaptable  for  en¬ 
gineered  projects.  The  utility  of  the  divisional  level  in  the  CSI  format  is 
severely  limited  for  engineered  projects.  The  problems  are  not  so 
tremendous  that  they  make  the  format  unusable,  but  are  significant 
enough  to  make  the  format  less  than  optimal  for  most  engineered  project 
applications.  It  also  is  reason  enough  to  create  one’s  own  system  for  en¬ 
gineered  projects,  producing  a  disincentive  for  overall  system  stand¬ 
ardization. 

5.2  Comments  From  Industry  and  CSI 

Comments  from  industry  have  been  collected  concerning  some  of 
the  difficulties  encountered  with  the  CSI  format  as  currently  utilized. 
These  comments  amplify  and  also  add  to  the  difficulties  of  using  the  CSI 
format  for  engineered  projects  as  detailed  in  Chapter  4. 

The  Supervisor  of  Design  Services  for  James  River  Corporation 
commented  on  a  number  ofproblems  that  organization  has  encountered 
with  the  CSI  format.  The  most  important  concerned  the  nature  of  the 
CSI  format  which  causes  specifications  to  be  very  comprehensive.  This 


should  be  an  advantage,  but  taken  to  extremes  can  cause  specifications 
to  become  too  lengthy.  Some  contractors  will  not  take  adequate  time  to 
read  them,  and  problems  for  the  project  naturally  follow.  (Doug  Right, 
letter  to  the  author,  March  1991). 

Others,  like  Gilbert/Commonwealth  Inc.  find  the  format  very  use¬ 
ful,  with  only  minor  alterations  required.  Many  noted  a  dissatisfaction 
with  the  current  hierarchy  within  several  divisions,  as  was  addressed  ear¬ 
lier.  Interestingly,  the  respondents  were  almost  evenly  split  concerning 
the  16  division  format,  with  about  half  firmly  resolved  to  maintain  the 
number  at  16,  mostly  because  their  accounting  and  cost  tracking  systems 
and  filing  mechanisms  are  established  to  accommodate  that  system  now. 
The  others,  called  for  expansion  of  the  format  from  17  to  perhaps  25 
divisions,  depending  upon  the  particular  needs  of  their  organization. 

A  survey  conducted  by  the  School  of  Building  Construction  at  the 
University  of  Florida  and  ENR  found  that  contractors  are  not  satisified 
with  current  specifications.  ^  Contractors  reported  that  specifications  are 
often  biased,  have  significant  omissions,  conflict  with  other  contract 
documents  and  require  too  many  modifications.  Of  the  120  contractors 
who  responded,  only  10%  rated  specifications  as  excellent  for  overall 
quality  and  comprehensiveness.  Good  ratings  were  delivered  by  37%, 
while  35%  rated  them  fair  and  17%  rated  specifications  as  being  poor. 


1  Janice  L.  Tuchr  an,  "Contractor  Survey  Finds  That  Specs 

Don’t  Measure  Up",  ENR  226  (17  June  1991) :  24-28 


Clearly  contractors  are  dissatisified  with  specifications  as  currently  or¬ 
ganized  and  prepared. 

The  CSI  Ad  Hoc  MASTERFORMAT  Committee,  in  their  Final 
Report  in  January  1991 ,  uncovered  a  few  other  problems  and  ideas  which 
deserve  mention.  The  comments  from  the  report  which  relate  to  this 
study  are  provided  below.. 

•  There  is  a  desire  for  a  more  hierarchical  organization  within 
MASTERFORMAT.  There  are  some  weaknesses  in  the  arrangement 
of  MASTERFORMAT,  as  well  as  inconsistencies  and  illogical  arran¬ 
gement.  Examples  include: 

-It  is  not  always  obvious  which  numbers  within  the 
MASTERFORMAT  are  broadscope  and  mediumscope.  (For 
example  the  Broadscope  title  (X)300  Bid  Forms  has  no 
subordinate  Mediumscope  titles  associated  with  it  at  all.  Title 
01025  Measurement  and  Payment  has  three  subordinate  titles. 
Schedule  of  Values,  Applications  for  Payment  and  Unit  Prices, 
but  none  of  them  have  and  Meduimscope  title  numbers.) 

-  Groupings  are  not  necessarily  all-inclusive.  For  example,  not 
all  metal  products  are  included  within  Division  5  :  Metals, 
where  it  would  reasonably  be  expected  to  be.  (For  example 


2  James  M.  Robertson,  comp..  Ad  Hoc  MASTER- 

FORMAT  Committee,  Final  Report.  (Alexandria,  VA: 
Construction  Specifications  Institute,  1991),  7 
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reinforcing  steel  is  listed  in  Division  3:  Concrete  rather  than 
Division  5:  Metals.) 

-Attributes,  such  as  types  of  materials,  are  presented  in  different 
sequences  in  different  parts  of  the  MASTERFORMAT. 

-In  some  instances  the  inconsistency  of  arrangement  limits  the 
speciEers  ability  to  expand  specific  technical  subjects. 

•  The  existing  organization  of  Division  1  is  perceived  by  some  users 
to  be  illogical  and  cumbersome.  There  does  not  seem  to  be  a  mean¬ 
ingful  distinction  between  "administrative"  and  "procedural"  require¬ 
ments.  During  their  1988  update  of  the  MASTERFORMAT,  the 
committee  considered  establishing  Eve  subordinate  headings,  includ¬ 
ing: 

-  Contract  Conditions, 

-  Administrative  Procedures, 

-  Temporary  Requirements, 

-  Closeout  Requirements,  and 

-  References. 

(The  committee  recommended  that  CSI  initiate  a  study  to  improve 
the  organization  of  Division  1,  and  to  expand  educational  materials  and 
programs  covering  Division  1.) 

•  There  is  a  need  for  an  elemental  format.  It  is  difficult  to  use 
MASTERFORMAT  for  the  development  of  project  outline  specifica¬ 
tions,  some  types  of  performance  specifications,  and  preliminary  cost 
estimates.  Specifically  addressed  items  include: 


-MASTERFORMAT’s  numbers  and  titles  are  based  on  products 
and  systems.  In  the  early  stages  of  a  conventional  design, 
elements  of  the  project  must  be  described  before  specific 
products  or  systems  have  been  chosen. 

-The  need  for  an  alternative  format  extends  beyond  the  early 
stages  of  design.  There  are  a  growing  number  of  projects  where 
specifications  are  based  on  the  performance  of  an  assembly 
(exterior  walls)  or  performance  of  a  system  (lighting). 
MASTERFORMAT  is  difficult  to  use  and  can  lead  to  confusion 
in  these  applications. 

-MASTERFORMAT  does  not  woric  well  for  those  who  establish 
building  performance  criteria  or  who  administer  the 
maintenance  of  a  completed  facility.  These  activities  lend 
themselves  to  descriptions  of  a  facility  by  its  elements  or 
components  rather  than  by  individual  products. 

-Because  of  the  high  cost  of  building  operations  there  is  a  need 
for  life  cycle  analyses  for  building  elements  and  systems. 
These  studies  must  be  organized  around  assemblies  and 
components.  MASTERFORMAT  does  not  function  as  well  as 
a  format  built  around  building  elements  in  this  case. 

The  challenge  for  the  Committee  is  to  identify  and  evaluate  alter¬ 
native  approaches  to  specification  organization  to  accommodate  elemen¬ 
tal  specifications  within  their  format. 


5.3  A  Proposed  Solution 


What  is  now  required  is  to  select  an  approach  for  making  chan¬ 
ges  to  the  CSI  format.  The  approach  selected  here  is  to: 

-meld  the  key  points  detected  during  the  analysis  of  project  types 
versus  the  CSI  Divisions, 

-incorporate  suggestions  from  industry,  and 
-incorporate  suggestions  debated  but  not  yet  instituted  by  the  CSI 
MASTERFORMAT  Committee. 

The  changes  proposed  by  this  study  are  based  on  modification  of 
the  CSI  format,  and  do  not  incoiporate  how  to  integrate  an  elemental  for¬ 
mat  into  the  CSI  format  as  that  is  beyond  the  scope  of  this  study.  Addi¬ 
tionally,  some  of  the  ideas  or  suggestions  which  are  justified  from  the 
analysis  of  the  specifications  studied  are  discounted  by  comments  from 
industry. 

The  foremost  decision  needed  here  is  how  to  shape  the  stmcture. 
Initially,  the  proposed  changes  might  have  included  increasing  the  num¬ 
ber  of  divisions  from  the  16  currently  in  use  (17  including  the  unnum¬ 
bered  Bidding  Requirements,  Contract  Forms,  and  Conditions  of  the 
Contract),  to  a  new  total  of  25.  Based  on  input  from  industry,  this  might 
be  better  accomplished  by  restmcturing  and  subdividing  some  divisions 
rather  than  create .  ew  ones.  This  is  a  reasonable  approach,  and  is  sug¬ 
gested  here. 

The  proposed  changes  then,  which  leave  the  CSI  divisions 
numerically  intact,  are  small  in  number,  yet  critical  to  the  full  integra¬ 
tion  of  engineered  projects  into  the  format. 


•  First,  Division  0:  Bidding  Requirements,  Contract  Forms,  and  Con¬ 
ditions  of  the  Contract  should  be  readmitted  to  the  fonnal  structure. 
The  MASTERFORMAT  maintains  the  information,  but  deleted  the 
Division  0  title  in  the  1983  update  of  the  MASTERFORMAT.  This 
information  in  fact  is  still  quite  necessary,  and  is  still  included  in  every 
specification.  For  continuity,  these  documents  should  be  addressed  in 
the  same  manner  as  the  technical  specification  items,  that  is,  as  a 
division. 

•  Division  2:  Sitework  would  be  much  bette.  if  the  number  of  com¬ 
peting,  important  elements  was  reduced,  which  would  increase  its 
utility.  This  could  easily  be  accommodated  by  creating  a  number  of 
divisions  from  the  cunent  one.  Alternately,  rather  than  add  a  com¬ 
plication  by  increasing  the  number  of  divisions.  Division  2  could  be 
expanded  and  reorganized  by  adding  subordinate  titles  or  subdivisions. 
These  should  include  2A:  Earthwork,  2B:  Utilities,  2C:  Foundations, 
2D:  Paving  and  Surfacing  and  2E:  Miscellaneous  Sitework  and 
Landscaping.  This  provides  the  benefit  of  separating  and  identifying 
the  major  subordinate  components  of  the  division  while  keeping  these 
items  within  the  fiuniliar  Division  2  location.  This  allows  the  organiza¬ 
tional  improvement  to  be  instituted  without  a  complete  reorganization 
of  the  CSI  divisions. 

•  Division  8:  Doors  and  Windows,  Division  10:  Specialties,  and 
Division  1 1 :  Equipment  should  see  minor  changes.  The  most  obvious 
change  should  be  minor  changes  in  the  titles  to  better  represent  the  con¬ 
tents  of  the  division.  The  revised  titles  should  be  Division  8:  Doors, 


Windows  and  Glazing,  Division  10:  Speciality  Items,  and  Division  1 1 : 
Non-Mechanical  Equipment.  These  changes  would  better  reflect  the 
contents  of  the  divisions,  and  clear  up  some  of  the  confusion  about 
what  constitutes  "equipment"  for  example.  This  change  would  make 
it  more  evident  that  Division  1 1  would  accommodate  non-mechanical 
equipment,  and  mechanical  items  would  then  be  found  in  Division  15: 
Mechanical. 

The  same  reasoning  for  not  expanding  the  total  number  of 
divisions  as  addressed  for  Division  2  is  applied  to  revisions  of  Divisions 
15:  Mechanical  and  Division  16:  Electrical. 

»  Division  15  should  be  expanded  as  follows:  15A:  Piping  and  Plumb¬ 
ing,  15B:  HVAC,  15C:  Engineered  Vessels  and  Equipment,  15D: 
Mechanical  Controls,  and  15E:  Other  Mechanical. 

•  Division  16:  Electrical  should  be  expanded  to  allow  for  two  subor¬ 
dinate  titles,  16A:  Electrical  Specialties  and  16  B:  Controls  and  In¬ 
strumentation.  The  Division  16  tide  should  be  changed  to  Electrical, 
Controls  and  Instiumentation. 

The  current  CSI  divisions,  with  the  proposed  changes  is  displayed 
in  Table  5.1.  The  process  undertaken  to  test  and  refine  this  proposal  is 
discussed  in  Chapter  6. 
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Current  CSI  Division  Format  vs.  Proposed  Divisional  Format 


CURRENT  FORIiMr 

PROPOSED  FORMAT 

Bidding  Riqti,  Contract  Fonnt 
ft  CondltionB  of  the  Contract 

Dtv  0  Bidding  Reqti,  Contract 

Fom»  ft  CondKione  of 

the  Controct 

DN  1  General  Regulramente 

Dh  1  General  Requhminte 

Oiv  2  Sitework 

Oh  2  SHewoHi 

2A  Earthwork 

2B  VHItlBS 

2C  Foundatlone 

2D  Pflving  ft  Surfoeing 

2E  Mtc.  SMwerk  ft  Londicoping 

On  3  Concrati 

Oh  3  Concrete 

Div  4  Moionry 

Dh  4  Moionry 

Oh  5  Metds 

Dh  5  Metoli 

Nv  8  Wood  k  PIcitfe 

Dh  6  Wood  ft  Ploitlc 

DIv  7  Thermal  ft  Moiet  Proi 

Dh  7  Themiol  ft  MoW.  Prat. 

ON  8  Ooore  ft  Window} 

Dh  8  Doom,  Wlndowe  ft  Gtazmo 

Oh'  9  RnWiee 

Dh  9  Flnlihee  ft  Treotmenh 

On  10  SpKidties 

Dh  10  SpeofoHy  Henn 

Div  11  Equ^oment 

Dh  11  Nen-Meehonleal  Equipment 

Div  12  Fumishingi 

Dh  12  Fumehingi 

Dh  13  Speekd  Conelruetfon 

Dh  13  Speckil  Conetruetion 

Div  14  Conveying  Syitimi 

Oh  14  Conveying  Shitemi 

Dh  15  Meehon'ieol 

Dh  IS  Mechanical 

15A  Piping 

15B  HVAC 

18C  Ehgr.  Veneb  ft  Equip. 

ISO  Mioli.  Contrail 

18E  Other  MiciienloQl 

Oh  16  Oectrieol 

Dh  16  Electrfcol,  Gentrali 
ft  hetrumMiiotlon 

1IA  Eliatfteel  Spedolilii 

18B  Ceniroli  ft  brtiwientailen 

Table  5.1:  CSI  Division  Format  vs.  Proposed  Division  Format 
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TESTING  THE  HYPOTHESIS 

Having  arrived  at  the  proposed  revisions  to  the  CSI 
MASTERFORMAT’s  divisional  structure  in  the  previous  chapter,  the 
natural  next  step  is  to  verify  that  the  hypothesis  is  in  fact  viable. 

As  this  work  is  primarily  qualitative,  so  must  be  the  initial  criteria 
applied  to  assessing  the  validity  of  the  proposed  revision  of  the  format. 
The  criteria  applied  to  the  validation  include: 

•  does  the  proposed  format  agree  with  the  majority  of  mainstream 
comments  provided  by  industry  and  professional  groups, 

•  does  the  proposed  format  require  only  minor  revisions  to  the 
CSI  format  as  opposed  to  a  complete  restmcturing,  and 

•  does  it  improve  the  format  by  providing  a  better  distribution  of 
total  project  cost;  by  making  the  divisional  level  more  intuitive 
or  descriptive;  and  by  reducing  the  dominance  of  total  project 
cost  by  a  small  portion  of  the  total  divisional  structure. 

6.1  Arguments  Supporting  the  Hypothesis 

The  first  approach  selected  to  validate  the  value  of  the  proposed 
revision  is  to  consider  the  primary  arguments  which  support  it.  The 
foremost  argument  springs  from  the  source  of  the  research  itself.  Many 
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organizations  and  individuals  have  expressed  a  desire  to  revise  the  16 
division  CSI  format. 

The  American  Society  of  Civil  Engineers  Specification  Commit¬ 
tee  is  addressing  this  need,  and  their  query  served  as  the  spark  which  in¬ 
itiated  this  research.  Their  search  for  modifications  was  spurred  by 
comments  and  requests  from  within  the  constmction  community,  par¬ 
ticularly  from  the  traditionally  civil  components.  The  current  format 
used  for  structuring  specifications  into  16  divisions  provides  inadequate 
visibility  for  many  of  the  civil  functions,  as  discussed  previously.  The 
proposed  changes  provide  for  added  flexibility  by  providing  the  mini¬ 
mal  internal  organization  needed.  This  also  provides  a  somewhat  emo¬ 
tional  satisfaction  for  those  elements  involved  in  the  civil  activities 
particularly,  giving  them  greater  visibility.  The  proposed  revision  ac¬ 
commodates  these  concerns  in  an  efficient  manner. 

A  second  very  important  argument  for  the  viability  of  this  format 
revision  is  that  it  has  the  potential  to  be  accepted.  Rather  than  beginning 
with  a  totally  blank  sheet,  this  revision  takes  into  account  the  very  real 
inertia  of  the  industry  toward  change.  The  charter  given  to  the  chairman 
of  the  CSI  MASTERFORMAT  Committee  included  the  instruction  that 
the  16  divisions  as  currently  used  would  be  essentially  inviolate.^  This 
led  to  the  rapid  realization  that  any  suggested  revision,  if  it  would  be 
seriously  considered  by  the  publishers  of  the  format  used  by  almost 


1  Mr.  Michael  King,  telephone  interview  by  author, 

Washington,  D.C.,  9  July  1991 


everyone  in  the  industry,  would  have  to  use  the  16  divisions  as  a  base 
line.  The  proposed  revisions  keep  the  16  division  titles  essentially  in¬ 
tact,  and  work  within  the  existing  divisions  to  create  the  organization 
necessary  to  provide  the  proper  flexibility.  The  motivation  of  this  com¬ 
promise  is  significant,  beyond  meeting  the  requirements  of  the 
MASTERFORMAT  Committee.  A  tremendous  segment  of  the  industry 
already  has  heavily  invested  time  and  effort  in  establishing  accounting 
systems,  and  filing  systems  based  on  the  16  division  format.  Complete¬ 
ly  reorganizing  the  in-place  system  might  be  the  most  effective  way  to 
begin  the  reorganization,  but  is  hardly  practical.  The  uproar  from  in¬ 
dustry  would  be  tremendous,  and  would  require  urmecessary  time  and 
effort  for  people  to  bring  their  systems  into  line  with  the  new  format. 
This  would  be  inefficient  and  likely  unacceptable.  This  was  clearly 
stated  in  the  CSl  MASTERFORMAT  Committee  report,  which  stated: 
"CSI/CSC  should  pursue  formal  recognition  of  MASTERFORMAT  as 
an  Amencan  Standards  Institute  (ANSI)  Standard."  (CSC  is  Constmc- 
tion  Specifications  Canada,  the  Canadian  equivalent  to  and  now  partner 
of  CSI  for  publishing  MASTERFORMAT.)  They  clearly  have  listened 
to  their  constituents  and  they  have  stated  that  the  16  division  organiza¬ 
tion  should  remain  intact  for  future  editions  and  updates.  By  working 
within  the  existing  divisions,  the  recommended  changes  provide 
flexibility  without  damaging  the  in-place  infrastructure. 
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The  first  test  of  the  hypothesis  was  accomplished  by  having  the 
Qiairman  of  the  American  Society  of  Civil  Engineers  Specification 
Committee,  Mr.  Edgar  Neely,  review  the  proposed  revision  and  to  com¬ 
ment  on  it.  As  this  ASCE  Committee  initially  suggested  this  work,  it 
was  the  natural  first  step.  >\^th  only  one  minor  phraseology  change, 
which  has  ^ady  been  incorporated  into  the  proposed  format  as 
presented  in  the  previous  chapter,  the  proposal  survived  this  first  test. 
The  acceptance  of  the  basic  approach  and  outcome  by  the  chairman  of 
the  initiating  body  provided  the  necessary  confidence  to  continue  the  at¬ 
tempt  to  validate  the  concept. 

The  second  criteria,  that  of  the  revision  being  as  compatible  as 
possible  with  the  CSI  fonnat  is  also  met  by  the  proposed  format.  By 
keeping  the  16  divisions  in  nearly  the  same  configuration,  the  worst  fears 
of  the  CSI  Committee  members  concerning  a  reorganization  of  the  for¬ 
mat  are  alleviated. 

6.2  Validation  by  Project  Element  Costs 

The  next  phase  of  the  validation  was  to  check  the  rationale  of 
focusing  on  reorganization  through  subdivisions.  The  key  question  was 
could  the  proposed  reorganization  be  validated  by  using  cost  of  constmc- 
tion  figures  from  the  industry.  The  ability  to  gain  feedback  during  this 
phase  has  proven  frustrating.  Although  several  firms  were  contacted, 
cost  data  was  provided  only  by  one.  Thus,  while  the  validation  is 
weakened,  it  is  adequate  to  give  an  initial  view  of  the  reasonableness  of 
the  subdivision  organization  presented.  The  figures  displayed  for  air- 


port  projects  (Table  6.1),  waterway  and  tunnel  projects  (Table  6.2),  and 
roads  and  bridges  (Table  6.3)  were  provided  by  Parsons,  Brinkeihoff, 
Quade  and  Douglas,  Inc..  They  should  be  taken  as  approximate,  but 
valid  for  the  purpose  of  this  evaluation.  The  figures  for  treatment  plants 
(Table  6.4)  and  Buildings  and  Facilities  (Table  6.5)  were  provided  by  the 
Fort  Worth  District  of  the  Corps  of  Engineers.  The  data  used  for  power 
plant  projects  (Table  6.6)  was  provided  by  Mr.  Arthur  E.  White  of  Gil¬ 
bert/Commonwealth  Inc.  The  data  for  the  final  project  type  reviewed  in 
this  section,  petrochemical  plants  (Table  6.7)  was  provided  by  Dow 
Chemical,  thanks  to  the  efforts  of  Mr.  Paul  Cooper,  a  Senior  Lecturer  at 
the  University  of  Texas  at  Austin.  Periiaps  the  primary  concern  is  that 
the  percentages  of  construction  for  several  of  the  project  types,  do  not 
sum  up  to  1(X)  percent.  This  obviously  creates  some  problem  in  using 
the  data,  but  as  all  conclusions  which  were  drawn  are  relational  to  a  per¬ 
centage  of  the  whole  and  not  anchored  to  a  top  limit  of  100  percent,  the 
data  still  provides  some  useful  insights. 


3  Eli.  T.  Abdullah,  Parsons,  Brinkeihoff,  Quade  &  Douglas, 

Inc.,  letter  to  the  author,  16  July  1991 
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COST  (i  of  Total)  by  Division 


PROPOSED  FORMAT 

t  Cost  (Range)  of  Project 

CSI  Divisions 

Proposed  Divisions 

Div  0  Bidding  Req'ts,  Contract 

Forms  (  Conditions  of  the 
Contract 

Div  1  General  Requirements 

9.61 

9.64 

Div  2  Sitework 

2A  Earthwork 

2B  Dtilities 

2C  Foundations 

2D  Paving  (  Surfacing 

2E  Hisc.  Sitework  (  Landscaping 

14.61 

2AT  “  "1704 

2B: — Sni - 

2c:  nn 

2D:  r:^4 

2E: — m - 

Div  3  Concrete 

21.81 

>1.81  1 

Div  4  Masonry 

24.04 

-- 

24.04 

Div  5  Metals 

Div  6  Hood  i  Plastics 

Div  7  Thermal  (  Hoist.  Protection 

Div  8  Doors,  Hindows  i  Glazing 

Div  9  Finishes  (  Treatments 

Div  10  Speciality  Items 

Div  11  Non-Mechanical  Equipment 

Div  12  Furnishings 

Div  13  Special  Construction 

Div  14  Conveying  Systems 

Div  15  Mechanical 

ISA  Piping  (  Plumbing 

15B  HVAC 

15C  Engr.  Vessels  (  Equip. 

15D  Mech.  Controls 

15E  Other  Mechanical 

5.94 

15A:"  "0794 
15B:’~5ni4 

15C: 

15D: 

15E: 

Div  16  Electrical,  Controls  4 
Instrumentation 

16A  Electrical  Specialties 

16B  Controls  4  Instrumentation 

17.04 

17.04 

T6S:""  "  "■ 
16B: 

Table  6.1:  Airport  Project  Cost  Breakdown 
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COST  (I  of  Total)  by  Division 


PROPOSED  FORMAT 

\  Cost  (Range)  of  Project 

CSI  Divisions 

Proposed  Divisions 

Div  0  Bidding  Req'ts,  Contract 

Forms  t  Conditions  of  the 
Contract 

Div  1  General  Requirements 

5-lOt 

5-104 

Div  2  Sitework 

2A  Earthwork 

2B  Dtilities 

2C  Foundations 

11  2D  Paving  (  Surfacing 

j  2E  Hisc.  Sitework  (  Landscaping 

55-924 

2AT  “  ?0-6I)4 

2B:~T0-121 - 

2C: — 5=m - 

2D: — 0=5? - 

2E: — 0=5? - 

Div  3  Concrete 

20.04 

20.04 

Div  4  Masonry 

0-54 

0-54 

Div  5  Metals 

104 

104 

Div  6  Wood  i  Plastics 

Div  7  Thermal  i  Moist.  Protection 

5-104 

5-104 

Div  8  Doors,  Windows  4  Glazing 

Div  9  Finishes  (  Treatments 

Div  10  Speciality  Items 

Div  11  Non-Mechanical  Equipment 

Div  12  Furnishings 

Div  13  Special  Construction 

Div  14  Conveying  Systems 

Div  15  Mechanical 

15A  Piping  (  Pluiit)ing 

15B  HVAC 

15C  Engr.  Vessels  (  Equip. 

15D  Nech.  Controls 

15E  Other  Mechanical 

20-254 

T5S:“  “0=5?  ■  "  ■ 
15B:  204 

15C: 

15D: 

15EI 

Div  16  Electrical,  Controls  i 
Instrumentation 

16A  Electrical  Specialties 

16B  Controls  (  Instrumentation 

10.04 

10.04 

T6S: - 

16B; 

Table  6.2:  Waterway  &  Tunnel  Project  Cost  Breakdown 
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PROPOSED  FORMAT 


I  Cost  (Range)  of  Project 


CSI  Divisions 

Proposed  Divisions 

Div  0  Bidding  Req'ts,  Contract 

Forms  (  Conditions  of  the 
Contract 

5-lOt 

5-104 

Div  1  General  Requirements 

5-101 

5-104 

Div  2  Siteworic 

2A  Earthwork 

2B  Utilities 

2C  Foundations 

2D  Paving  (  Surfacing 

2E  Misc.  Sitework  t  Landscaping 

25-351 

25-354 

ZA : - 

2B: 

2C: 

2D: 

2E: 

Div  3  Concrete 

25-354 

25-354 

Div  4  Masonry 

104 

104 

Div  5  Metals 

10-254 

10-254 

Div  6  Wood  i  Plastics 

Div  7  Thermal  i  Moist.  Protection 

54 

54 

Div  8  Doors,  Windows  i  Glazing 


Div  9  Finishes  (  Treatments 


Div  10  Speciality  Items 


Div  11  Non-Mechanical  Equipment 


Div  12  Furnishings 


Div  13  Special  Construction 


Div  14  Conveying  Systems 


Div  15  Mechanical 
ISA  Piping  (  Plumbing 
15B  HVAC 

15C  Engr.  Vessels  (  Equip. 
15D  Mech.  Controls 
15E  Other  Mechanical 


Electrical,  Controls  i 
Instrumentation 
Electrical  Specialties 
Controls  i  Instrumentation 


COST  (t  of  Total)  by  Division 


PROPOSED  FORMAT 

1  1  Cost  (Range)  of  Project  | 

CSI  Divisions 

Proposed  Divisions 

Div  0  Bidding  Req'ts,  Contract 

Forms  i  Conditions  of  the 
Contract 

Div  1  General  Requirements 

\-2\ 

1-24 

Div  2  Siteworl; 

2A  EarthNorIc 

2B  Dtilities 

2C  Foundations 

2D  Paving  (  Surfacing 

2E  Misc.  Sitework  (  Landscaping 

ll-19i 

ZaT  ~  "3=51 

2B: 

2C: - <14 - 

2D: — 2=34 - 

2E: — 2=?4 - 

Div  3  Concrete 

16.0i 

16.04 

Div  4  Masonry 

<U 

<14 

Div  5  Metals 

2-4i 

2-44 

Div  6  Wood  (  Plastics 

<n 

<14 

Div  7  Thermal  i  Moist.  Protection 

w 

14 

Div  8  Doors,  Windows  t  Glazing 

<i\ 

<14 

Div  9  Finishes  (  Treatments 

1-31 

1-34 

Div  10  Speciality  Items 

<14 

<14 

Div  11  Non-Mechanical  Equipment 

1-44 

1-44 

Div  12  Furnishings 

<14 

<14 

Div  13  Special  Construction 

1-24 

1-24 

Div  14  Conveying  Systems 

<14 

<14 

Div  15  Mechanical 

15A  Piping  k  Plumbing 

15B  HVAC 

15C  Engr.  Vessels  i  Equip. 

15D  Mech.  Controls 

15E  Other  Mechanical 

46-684 

I5S:“  ■R24‘  ■  ■ 

15B:  <14 - 

15C:  30-404 

15D:  8=104 

15E: — 2=34 - 

Div  16  Electrical,  Controls  i 
Instrumentation 

16A  Electrical  Specialties 

16B  Controls  i  Instrumentation 

10-244 

I6S:"  "10-124  ■  ■ 
16B:  0=24 

Table  6.4:  Treatment  Plant  Project  Cost  Breakdown 
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COST  (I  of  Total)  by  Division 


PROPOSED  FORMAT 

\  Cost  (Range)  of  Project 

CSI  Divisions 

Proposed  Divisionsj 

Div  0  Bidding  Req'ts,  Contract 

Forms  i  Conditions  of  the 
Contract 

Div  1  General  Requirements 

<n 

<14 

Div  2  Sitework 

2A  Earthwork 

2B  Utilities 

2C  Foundations 

2D  Paving  (  Surfa'*ng 

2E  Hisc.  Sitework  k  Landscaping 

12-281 

2AT  ■  7-T04  "  ■  ■ 
2B: — 04 

2C:  0=54 

2D: — D=54 - 

2E:  1F34 

Div  3  Concrete 

18.04 

18.04 

Div  4  Masonry 

64 

64 

Div  5  Metals 

44 

44 

Div  6  Wood  (  Plastics 

24 

24 

Div  7  Thermal  t  Moist.  Protection 

54 

54 

Div  8  Doors,  Windows  (  Glazing 

64 

64 

Div  9  Finishes  i  Treatments 

94 

94 

Div  10  Speciality  Items 

24 

24 

Div  11  Non-Mechanical  Equipment 

<14 

<14 

Div  12  Furnishings 

14 

14 

Div  13  Special  Construction 

34 

34 

Div  14  Conveying  Systems 

<14 

<14 

Div  15  Mechanical 

15A  Piping  4  Plunging 

15B  HVAC 

15C  Engr.  Vessels  4  Equip. 

15D  Mech.  Controls 

15E  Other  Mechanical 

12-304 

“5=104 

15B:“5=T04 

15C: 

15D: — Z=54 - 

15E: — 0=54 - 

Div  16  Electrical,  Controls  4 
Instrumentation 

16A  Electrical  Specialties 

16B  Controls  4  Instrumentation 

9-184 

Table  6.5:  Building  &  Facility  Project  Cost  Breakdown 
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COST  (i  of  Total)  by  Division 


PROPOSED  FORMAT 

1  Cost  (Range)  of  Project  | 

CSI  Divisions 

Proposed  Divisions 

Div  0  Bidding  Req'ts,  Contract 

Forms  (  Conditions  of  the 
Contract 

Div  1  General  Requirements 

Div  2  Sitework 

2A  Earthwork 

2B  Utilities 

2C  Foundations 

2D  Paving  (  Surfacing 

2E  Misc.  Sitework  (  Landscaping 

2-171 

7AT  ■  '0=5?  ■  ■  ■ 

2B: — l=Sl - 

2C:  (Rt 

2D:  <It 

2E: — ¥51 - 

Div  3  Concrete 

61 

6t 

Div  4  Masonry 

Div  5  Metals 

lot 

lot 

Div  6  Hood  (  Plastics 

8-12t 

8-12t 

Div  7  Thermal  (  Moist.  Protection 

6-8t 

6-8t 

Div  8  Doors,  Hindows  (  Glazing 

51 

5t 

Div  9  Finishes  (  Treatments 

l-2t 

l-2t 

Div  10  Speciality  Items 

Div  11  Non-Mechanical  Equipment 

Div  12  Furnishings 

Div  13  Special  Construction 

Div  14  Conveying  Systems 

Div  15  Mechanical 

ISA  Piping  i  Plumbing 

15B  HVAC 

15C  Engr.  Vessels  i  Equip. 

15D  Mech.  Controls 

15E  Other  Mechanical 

14-52t 

T5S:‘  "5=2Dt 

15B: — Rt - 

15C:  Z=5t 

15D:  Rt 

15E:~TR0t - 

Div  16  Electrical,  Controls  4 
Instrumentation 

16a  Electrical  Specialties 

16B  Controls  4  Instrumentation 

20-45t 

T6A:"  "10-25?  "  " 
16B:  nP20? - 

Table  6.6:  Power  Plant  Project  Cost  Breakdown 


COST  (t  of  Total)  by  Division 


PROPOSED  FORMAT 

h  Cost  (Range)  of  Project 

CSI  Divisions 

Proposed  Divisions| 

Div  0  Bidding  Req'ts,  Contract 

Forms  (  Conditions  of  the 
Contract 

2-3i 

2-3t 

Div  1  General  Requirements 

Div  2  Sitework 

2A  Earthwork 

2B  Utilities 

2C  Foundations 

2D  Paving  (  Surfacing 

2E  Misc.  Sitework  (  Landscaping 

5t 

51 

2A:  " 

2B; 

2C: 

2D: 

2E: 

Div  3  Concrete 

3-4t 

3-4i 

Div  4  Masonry 

Div  5  Metals 

li-n 

4-7i 

Div  6  Wood  (  Plastics 

Div  7  Thermal  i  Moist.  Protection 

Div  8  Doors,  Windows  i  Glazing 

Div  9  Finishes  (  Treatments 

81 

ih 

Div  10  Speciality  Items 

11 

n 

Div  11  Non-Mechanical  Equipment 

n 

W 

Div  12  Furnishings 

\\ 

Div  13  Special  Construction 

Div  14  Conveying  Systems 

Div  15  Mechanical 

15A  Piping  (  Plumbing 

15B  HVAC 

15C  Engr.  Vessels  i  Equip. 

15D  Mech.  Controls 

15E  Other  Mechanical 

25-60^ 

T5S:"  T5=3Dt - 

i5B: 

15C: 

15D:  5r~ 

15E:  W~ 

Div  16  Electrical,  Controls  t 
Instrumentation 

16A  Electrical  Specialties ' 

16B  Controls  6  Instrumentation 

15-201 

T65:'  ■  5-Sr  ''  ’ 

16B:' . KniT 

Table  6.7:  Petrochemical  Plant  Project  Cost  Breakdown 
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6.3  Standard  Deviation  of  Divisional  Costs 

The  first  method  used  to  evaluate  the  performance  of  the  proposed 
reorganization  based  on  cost  data  was  to  compare  the  standard  deviation 
of  the  portion  of  the  total  project  costs  by  division  for  each  project  type. 
Standard  deviation  was  selected  as  the  statistic  to  be  considered  as  it 
provides  a  measure  of  the  dispersion  in  the  distribution  of  project  cost 
by  division.  It  would  be  impractical  to  attempt  to  achieve  a  divisional 
structure  which  perfectly  equalizes  the  contributions  made  by  each 
division,  and  these  "balanced  divisions"  would  likely  not  fit  the  work 
breakdown  structures  for  engineered  projects.  The  test  then  is  to 
measure  cost  breakdown  by  division.  A  small  standard  deviation, 
providing  a  smooth,  normal  distribution  of  costs  which  moderates  the 
influence  of  any  single  division  by  keeping  their  values  reasonably  con- 
sistant  from  division  to  division  is  desirable.  This  makes  the  standard 
deviation,  rather  than  the  mean  for  example,  a  better  measure  of 
divisional  utility. 

It  must  be  remembered  that  since  these  values  are  based  on  propor¬ 
tions  of  the  project  total,  the  fact  that  the  sums  of  the  percentages  for 
each  do  not  equal  100  percent  does  not  make  them  unusable.  The  com¬ 
parison  of  the  standard  deviations  for  the  two  organizational  structures 
is  depicted  in  Table  6.8. 

For  every  project  type  considered,  the  standard  deviation  of  the 
projects  divisional  cost  breakdown  was  reduced  under  the  proposed  or¬ 
ganization.  Substantial  improvement  is  recorded  for  the  waterways  and 
tunnels,  treatment  plant,  buildings  and  facilities,  power  plants  and 


PROJECT  TYPE 

STANDARD  DEVIATION  (#) 

OF  DIVISIONAL/SUBDIVISIONAL  COSTS 

CHANGE 

(t) 

EFFECTED 

DIVISIONS 

CURRENT  CSI  FORMAT 

PROPOSED  FORMAT 

FORMAT 

Airports 

6.41 

5.41 

174 

2,15 

Good 

Waterways  (  Tunnels 

22.93 

12.92 

444 

2,15 

Major 

Roads  i  Bridges  (Steel) 

9.9 

9.76 

24 

15 

Minor 

Roads  i  Bridges  (Cone.) 

9.75 

9.29 

54 

15 

Minor 

Treatment  Plants 

14.29 

7.37 

2,15,16 

Major 

Buildings  i  Facilities 

7.10 

3.83 

464 

2,15,16 

Major 

Power  Plants 

12.76 

5.25 

594 

2,15,16 

Major 

Petrocliemical  Plants 

14.33 

6.04 

584 

15,16 

Major 

Table  6.8:  Standard  Deviation  of  Project  Cost  By  Division 


improved  so  dramatically  for  buildings,  as  the  CSI  format  is  most  close¬ 
ly  associated  with  that  project  type  already.  Some  improvement  was 
recorded  for  airports  and  roads  and  bridges. 

This  analysis  indicates  that  the  proposed  organization  indeed  is 
validated  based  on  cost  data.  By  reducing  the  standard  deviations  of  the 
division  cost  figures,  each  division  is  weighted  more  appropriately  when 
considered  against  the  entire  project.  The  two  project  types  which 
showed  tlie  least  improvement  were  roads/bridges  and  airpiorts,  each  of 
which  have  a  very  large  percentage  of  the  total  cost  associated  with 
Division  3:  Concrete.  Although  not  proposed  in  this  study,  if  a  manner 
could  be  devised  to  subdivide  this  division,  like  that  proposed  for 
Division  2,  the  standard  deviations  for  these  two  project  types  could  be 
improved  also. 

6.4  Consistency  of  Division  Costs 

Another  way  to  view  the  data  is  to  determine  if  some  consistency 
in  the  percentage  of  total  project  cost  is  achieved.  If  all  divisions  are  to 
be  considered  equal  then  the  portions  of  the  total  project  cost  that  each 
comprises  should  be  distributed  in  a  manner  which  avoids  peaks  where 
some  divisions  overshadow  the  others. 

The  figures  for  the  first  project  type,  airports,  are  as  shown  in 
Table  6.1.  These  figures,  particularly  those  for  the  subdivisions  of 
Division  2:  Sitework,  are  large  enough  to  indicate  that  there  is  value  in 
compartmentalizing  or  subdividing  those  elements  of  work.  The  values 


reported  which  exceed  five  (5)  percent  indicate  there  is  enough  fiscal 
significance  to  deserve  subdivision  of  the  Sitework  division. 

Similar  results  are  seen  in  the  figures  provided  for  waterway  and 
tuimel  projects  as  shown  in  Table  6.2.  Again  it  can  be  seen  that  the  sub¬ 
ordinate  components  of  the  divisions  selected  for  internal  reorganization 
command  a  substantial  portion  of  the  overall  project  cost.  As  this  project 
type  leans  heavily  on  the  traditional  civil  specialties,  as  was  expected,  it 
none  the  less  validates  the  concept.  With  the  subordinate  element 
Eanhwork  commanding  fully  40  to  60  percent  of  the  total  project  cost, 
and  with  Utilities  and  Foundations  each  accounting  for  well  over  5  per¬ 
cent  of  the  total,  it  is  clear  that  these  critical  elements  require  more 
visibility  than  is  provided  under  the  current  organization.  This  is  seen 
again  for  the  subdivisions  of  Division  15:  Mechanical.  Ei  ch  of  the  sub¬ 
elements  in  this  division  accounts  for  at  least  5  percent  of  the  total  project 
cost,  a  claim  that  many  of  the  traditional  16  divisions  caimot  make  for 
this  project  type. 

The  data  for  roads  and  bridges  was  presented  in  Table  6.3.  Un¬ 
fortunately,  the  data  provided  lacked  the  detailed  breakdown  for  sub¬ 
divisions  2A-2E,  but  the  tremendous  percentage  of  the  total  project  cost 
(25-35%)  included  in  Division  2  clearly  indicates  that  the  subordinate 
elements  would  command  large  portions  of  the  total  project  cost.  Infor¬ 
mation  provided  by  the  Fort  Worth  District  of  the  Corps  of  Engineers 
verifies  this  conclusion.  Based  upon  bid  abstracts  available  there,  typi¬ 
cal  values  for  the  subordinate  elements  of  Division  2  for  road  and  bridge 
work  were:  2A:  Sitework  -  20%  and  2D:  Paving  and  Surfacing  -  50  to 
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70%.  These  values  are  greater  than  those  reported  in  Table  6.3  due  to 
the  Corps  of  Engineer  projects  considered  dealt  with  roadwork  primari¬ 
ly,  with  little  of  the  more  costly  bridge  work  included.  Although  these 
two  sets  of  figures  cannot  be  directly  compared,  they  each  indicate  that 
the  proposed  elements  subordinate  to  the  major  divisions  are  very  im¬ 
portant  sub-classes  of  woik  in  the  overall  project,  and  deserve  higher 
visibility  and  more  attention. 

The  Fort  Worth  District  Office’s  data  for  treatment  plants,  is 
depicted  in  Table  6.4.  For  this  project  type,  at  least  two  of  the  sub¬ 
divisions  of  Division  2  warrant  individual  attention,  but  the  critical  items 
are  within  Divisions  15  and  16.  It  is  clear  that  Division  15:  Mechanical 
commands  up  to  half  of  the  total  project  cost,  and  several  of  its  subor¬ 
dinate  elements  (Piping  and  Plumbing,  Engineered  Vessels  and  Equip¬ 
ment,  and  Mechanical  Controls)  are  responsible  for  large  segments  of 
the  total.  Each  of  these  easily  exceeds  5  percent  of  the  total  project  cost, 
and  should  be  recognized  as  semi-separate  items.  Although  less 
dramatic,  the  same  holds  tme  for  the  components  of  Division  16:  Electri¬ 
cal,  where  Electrical  Specialties  accounts  for  about  1 0  percent  of  the  total 
project  cost. 

The  other  project  type  which  the  Coips  of  Engineers  provided  data 
for  is  Buildings  and  Facilities,  as  was  shown  in  Table  6.5.  This  data  is 
based  upon  the  four  projects  which  they  had  active  at  the  time  of  the  in¬ 
formation  request,  which  ranged  in  total  project  cost  from  $927,5(X)  to 
$10,500,000.  Again,  the  data  vahdates  the  concept  of  having  sub-ele¬ 
ments  with  their  own  titles,  as  aU  but  one  of  the  Division  2  subdivisions 
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could  be  expected  to  reach  5  percent  of  the  project  total,  and  the  same 
holds  tme  for  some  of  the  Division  15  and  all  of  the  Division  16  subor¬ 
dinate  elements. 

The  data  used  for  power  plant  projects  is  depicted  in  Table  6.6. 
Although  the  data  seems  to  indicate  that  subordinate  titles  within 
Division  2  may  not  be  necessary  for  this  project  type,  it  clearly  indicates 
that  the  subordinate  titles  are  needed  within  Divisions  15  and  16.  With 
values  ranging  up  to  20  percent  of  the  total  project  cost,  which  are  not 
surprising  for  this  type  of  project,  many  of  the  subordinate  elements  are 
clearly  critical  and  deserve  and  require  better  handling  and  visibility. 

The  data  for  petrochemical  plants  is  in  Table  6.7.  The  data  is 
primarily  for  refining  operations  within  the  petrochemical  industry,  and 
not  for  plastics  production  or  similar  work.  Once  again,  not  every  one 
of  the  proposed  subordinate  element  titles  command  enough  of  the  total 
project  cost  for  this  type  project  to  rate  subdivision,  but  some  are  in  fact 
quite  critical  to  the  project,  as  the  numbers  portray.  The  tremendous 
proportion  of  the  total  cost  captured  in  Divisions  15  and  16  are  certain¬ 
ly  overwhelming  enough  to  deserve  subdivision. 

Presently,  no  data  has  been  made  available  to  view  the  two  remain¬ 
ing  project  types  discussed  within  this  work.  The  first,  manufacturing 
plants,  vary  so  much  depending  on  the  actual  plant,  and  other  conditions 
that  its  exclusion  is  not  detrimental  to  the  conclusions  which  are  reached 
here.  The  second,  utilities  would  provided  additional  confirmation  of 
the  validity  of  the  subdivisions  under  Division  2,  as  earthwork  and 
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utilities  can  be  expected  to  be  major  players  in  that  work,  but  the  data 
has  not  been  as  of  yet  made  available  to  present  here. 

6.5  Summary  of  Analysis 

Comments  from  industry  as  well  as  comparisons  of  the  distribu¬ 
tion  of  total  project  cost  under  the  proposed  organization  clearly  support 
revision  of  the  16  division  format.  Although  the  data  used  here  for 
validation  falls  short  of  providing  overwhelming  proof  that  the  proposed 
revisions  are  completely  valid,  it  does  provide  a  strong  indicator.  Other 
approaches  to  reorganization  may  be  equally  valid,  but  this  analysis  has 
shown  that  the  proposed  revisions  studied  in  this  work  would  improve 
the  organization  and  utility  of  the  division  level  for  specifications. 

This  analysis  has  been  conducted  not  to  provide  proof  positive 
that  the  suggested  modification  is  the  absolutely  best  approach,  but  to 
provide  a  litmus  test  of  the  validity  of  this  particular  approach.  The  data 
provides  at  least  that.  Li  any  instance  where  over  10  percent  of  the  total 
project  cost  can  be  attributed  to  a  subordinate  component  of  a  division, 
there  is  clearly  the  opportunity  to  create  a  stand  alone  portion  of  the 
specification,  and  5  percent  is  more  likely  to  be  the  correct  threshold. 
Not  every  one  of  the  proposed  subdivisions  will  meet  this  criteria  for 
each  project  type,  but  the  mix  of  project  types  studied  has  validated  them 
for  at  least  one  project  type,  and  t>pically  in  several. 

Subdivision  of  many  of  the  specification’s  16  divisions  is  war¬ 
ranted.  The  approach  advocated  here  minimizes  the  impacts  of  change 
while  providing  improved  flexibility  and  organizational  efficiency.  This 
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provides  better  visibility  and  attention  to  these  important  subordinate  ele¬ 
ments  within  the  division  structure  for  engineered  projects  without  dis- 
mpting  the  16  divisions  which  are  considered  by  many  to  be  too  well 
established  and  accepted  to  be  changed  at  any  cost.  The  hypothesis  has 
survived  the  two  critical  tests;  it  is  viable  and  reasonable  based  upon  cost 
data,  and  does  not  create  major  disraption  of  the  current  16  division  for¬ 
mat. 


CHAPTER? 
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CONCLUSIONS  AND  RECOMMENDATIONS 
7.1  Conclusions 

The  need  to  have  a  true  industry-wide  standard  has  been  clear 
throughout  this  research.  Although  the  CSI  format  is  considered  by 
many  to  be  the  standard,  there  unfortunately  is  no  formally  recognized 
standard  format  accepted  by  the  entire  construction  industry. 

This  woik  has  centered  around  the  premise  that  the  CSI  format  for 
organizing  specifications  might  benefit  from  some  modifications.  This 
has  been  shown  to  be  tme  for  many  project  types.  The  CSI  format  is  not 
well  suited  to  engineered  projects.  These  engineered  projects  then  are 
justifiably  hindered  from  supporting  the  adoption  of  the  CSI  format  as  a 
national  standard;  although  a  national  standard  is  necessary.  Much  is  to 
be  gained  by  modifying  the  CSI  format  to  better  accommodate  en¬ 
gineered  projects. 

It  has  been  demonstrated  that  the  current  utility  of  tlie  CSI  for¬ 
mat  can  be  increased  for  many  project  types  by  providing  some  reor¬ 
ganization  and  additional  subdivisions  of  a  few  of  the  larger,  more  critical 
divisions.  Although  this  suggestion  falls  short  of  creating  a  completely 
hierarchical  organization  which  some  espouse,  and  was  addressed  in  the 
CSI  Ad  Hoc  MASTERFORMAT  Committee  report,  it  is  a  step  in  the 
right  direction.  As  that  committee  pointed  out,  the  attempt  to  make  the 
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organization  completely  hierarchical  is  perhaps  the  utopian  ideal,  and 
would  be  used  if  this  were  the  first  publication  of  the  document,  but  the 
years  of  service  which  the  format  has  seen  have  built  up  extensive  in¬ 
frastructure  and  inertia  which  are  impractical  to  attempt  to  overcome. 

The  modifications  espoused  in  Chapter  5  are  the  least  difficult  way 
to  implement  change  within  the  existing  divisional  format  in  order  to 
serve  engineered  projects.  Although  perhaps  not  ideal,  they  provide  the 
necessary  flexibility  and  stmctural  framework  needed  for  these  project 
types,  without  massive  changes  to  the  accepted  format.  Ihese  changes 
could  easily  be  incorporated  into  the  next  (1993)  update  of  the 
MASTERFORMAT,  and  would  be  beneficial  to  heavy  civil  projects, 
process -dependent  projects,  and  many  other  types  of  engineered 
projects. 

7.2  Recommendations 

The  recommendations  which  follow  are  presented  as  the  initial 
steps  in  creating  a  truely  comprehensive  format  for  specifications  which 
applies  to  any  project  type. 

•  The  first  recommendation  naturally  is  that  the  modifications  to 
the  format  addressed  in  Chapter  5,  should  be  accepted  by  CSI 
and  included  in  the  next  update  of  the  CSI  MASTERFORMAT 
publication  scheduled  for  1993.  Additionally,  more  research 
into  a  method  of  subdividing  Chapter  3:  Concrete  would 
provide  a  significant  additional  means  of  bringing  that 
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division’s  contributions  to  total  project  cost  in  line  with  the 
others. 

•  The  industry  needs  to  adopt  a  standard  format.  This  could  and 
should  be  easily  remedied.  The  wide  acceptance  of  the  CSI 
format  makes  it  a  natural  front  runner  to  assume  the  role  of  a 
standard  format,  although  the  CSI  format  in  its  present  form 
does  not  satisify  the  requirements  to  be  an  industry-wide 
standard.  The  CSI  MASTERFORMAT  writers  should 
incorporate  those  features  of  the  other  formats  which 
compliment  their  format  and  improve  the  structure  and 
organization.  They  should  include  these  improvements  into 
their  next  revision,  and  then  seek  to  have  their  format  recognizes 
as  a  true  standard  by  the  American  Standards  Institute  (ANSI). 
This  has  already  been  discussed  within  CSI,  and  should  be 
pursued. 

•  From  an  industry-wide  prospective,  perhaps  the  most  vital  of 
the  recommendations  which  should  be  incorporated  in  the 
updated  CSI  MASTERFORMAT  is  a  linkage  or  melding  of  the 
CSI  format  with  an  elemental  format,  as  discussed  in  Chapter 
2.  The  advantages  of  the  elemental  format,  especially  in  the 
early  stages  of  project  life,  or  when  using  performance 
specifications  which  are  not  easily  accommodated  by  the  CSI 
MASTERFORMAT  style  are  substantial  and  worth  capitalizing 
upon.  This  will  be  no  simple  task,  as  the  two  format  are  not 
similar  enough  to  make  their  combination  easy  or  natural,  but 


would  provide  substantial  benefits  for  the  construction  industry 
as  a  whole. 

•  During  the  next  update,  the  CSI  publishers  should  put  more 
effort  into  improving  the  ease  of  use  of  the  MASTER- 
FORMAT.  During  this  research,  many  misconceptions  about 
the  format,  numbering,  hierarchy,  and  the  like  were  discovered 
in  both  the  actual  industry  and  academic  world.  Many  of  the 
current  complaints  about  the  MASTERFORMAT  could  be 
alleviated  by  providing  better  "How  to"  information  in  the 
introduction  portion  of  the  document. 

•  A  feedback  system,  to  gather  input  from  the  industry  and  allow 
for  its  inclusion  in  future  format  updates  is  necessary.  This  last 
recommendation,  that  the  ultimate  publisher  of  what  ever 
document  becomes  the  industry  standard  should  establish  a 
feedback  loop  which  gathers  comments  and  suggestions  from 
industry,  circulate  them  for  appropriate  study,  comment  and 
modification,  and  then  include  them  in  future  updates  is  critical. 
This  is  the  most  obvious,  and  possibly  most  valuable  of  the 
recommendations  made  within  this  woik.  The  industry  must 
make  better  use  of  the  collective  knowledge,  experience  and 
wisdom  available  if  it  is  to  expand  and  continue  to  be  a  world 
leader. 

These  recommendations,  although  not  radical  and  in  some  cases 
not  new,  should  provide  a  better  document  and  a  better  served  industry. 
Many  of  these  ideas  were  provided  by  the  many  individuals  and  com- 
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panics  which  provided  data  and  assistance,  and  reflect  then  the  ideas 
from  industry  as  weU  as  those  developed  in  this  work.  It  applies  beyond 
the  halls  of  academia.  As  better  specifications  will  result  in  better 
projects,  the  search  for  a  better  specification  format  is  important  to  the 
entire  industry,  and  should  be  pursued  with  vigor. 


APPENDIX  1 


PROJECT  TYPE  FtINCTIONAL  BREAKDOWNS 
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Londscapin 


Drainaqe 


Miscellaneous 
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AIRPORTS  FUNCTIONAL  BREAKDOWN 
SUBORDINATE  LEVELS 

■DEMOLITION 

-  Blasting 

■EARTHWORK 

-  aearing 

-  Grubbing 

-  Excavation 

-  Embankments 

-  Subbase  Course 

-  Borrow  Operations 

-  Backfilling 

-  Grading 

-  Disposal  of  Cut  Material 

-  Compaction  and  Watering 

-  Compaction  Test 

-  Soil  Stabilization  Test 

■  DUCTS  AND  UNDFROROT  TNDS 

-  Conduits 

-  Concrete  Ducts 

-  Steel  Ducts 

■PAVEMENTS  (RUNWAYS.  TAXIWAYS,  AND  ROADS) 

-  Pavement  (Runways,  Taxiways,  Service  and  Security  Roads,  Parking  Lots, 
Helipads) 

♦  Flexible  Pavements 

-  Base  (bourse 

•  Surface  Course 

-  Bituminous  Prime  Coat 
>  Bituminous  Tack  Coat 

-  Bituminous  Seal  Coat 

-  Bituminous  Surface  Treatment 

-  Joint  Sealing  Filler 

-  Asphalt 

-  Asphalt  Concrete  Surface  Coat 

-  Bituminous  Plant  Operations 

*  Rigid  Pavements 

-  Pavement 

-  Joint  Sealing  Filler 

-  Structural  Portland  Oment  Concrete 
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-  Concrete  Mixing 

-  Reinforcing  Steel 
-Curing 

-  Mixing  Plant  Operations 
-Finishing 

*  BUILDINGS 

-  Terminal  Facility 

-  Control  Tower 

-  Cargo  Building  and  Terminal 

-  Hangers 

-  Maintenance  Facilities 

-  General  Aviation  Services  Building 

-  Power  Plant 

•  Rescue  and  Fire  Fighting  Facilities 

-  Fuel  Servicing  Facilities 

-  Parking  Facilides/Garage 

•  Footings  and  Foundations 

-  Brick  Masonry 

-  Structural  Concrete 

•  Structural  Steel 

-  Mechanical  Work 

-  Electrical  Work 

*  munES  AND  INERASTRUCTURE 

-  Water  Supply  and  Distribution 

-  Power  Distribution 

-  Telephone  Specialties 

«EQUIEMENI 

-  Rescue  and  Fire  Fighting  Equipment 

-  Communications  Equipment 

-  Radio  Navigation  Aids 

-  Visual  Aids 

-  Customs  Equipment 

-  Security  Equipment 

•  People  Movers,  Elevattvs  and  Escalators 

-  Weather  Data  Gathering  and  Evaluation  Equipment 

-  Cables 

-  Ground  Markers 

-  Testing  Equipment 


*  FENCING 

-  Security  Fencing 

-  Noise  ^ntrol  Fencing 
•  Barricades 

-  Warning  Signs  and  Markings 

» LANDSCAPING 

-  Seeding 

-  Sprigging 

-  Sodding 

-  Topsoiling 

-  HUing 

-  Mulching 

-  Planting  Trees 

-  Shrubs  and  Vines 

-  Tree  Wells  and  Root  Protection 

■LIGHTING 

<■  Airfield  Lights 

-  Rotating  Beacon 
.  Hazard  Beacon 

-  Beacon  Towers 

-  )^d  Cones 

>  Underground  Lighting  Cables 

-  Transformer  Vault  and  Equipment 

-  WmdTee 

-  Medium  Intensity  Lights 

-  Obstruction  Lights 

-  Internally-Lighted  Taxi-Guidance  Signs 

-  High  Intensity  Runway  Lights 

-  Approach  Lights 

>  DRAINAGE 

-  Storm  Sewers 

-  Culverts 

-  Undeidrains 

-  Pipe  Arches 

-  Manholes 

-  Catch  Basins 

-  Inlets  and  Inspection  Holes 

-  HeadWaUs 

-  Paved  Gutters 


Ditches  and  Flumes 


*  MISCELLANEOUS 

Painting 

Qean-up  (Post  Construction  and  ROD.  Avoidance) 
Licenses  and  Permits 


Treatment 

Plants 


Toste  &  Odor  Control 
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WATER  TREATMENT  PLANT  FUNCTIONAL  BREAKDOWN 
SUBORDINATE  LEVELS 

■COMMINUIOR 

-  Raw  Sewage  Inflow  Structure 

-  Bar  Screen  or  Comminutor 

*MIX  CHAMBERS. 

-  Mixing  IVuiks 

•  Mixing  Process  Equipment 

■aOCCULAUQN 

-  Flocculation  Mixing  Equipment 

-  Hocculadon  Chemical  Injection 

>  COAGULATION  BASINS 

-  Coagulation  Basin/Thnks 

-  Gravity  Basin 

*  CHEMICAL  EEEURQQMS 

•  Feed  Room  Structure 

•  Chemical  Feeding  Equipment 

-  Control  Instrumentation 

*CHLQRINATQRS 


>  Chlorination  Direct  Feeders 

•  Chlorine  Solution  Feeders 

-  Liquid  Chlorine  Evaporators 

•  Hypochlorite  Feeders 

ICATIQN  REACTORS 


Nitrification  Equipment 

ICATIQN  SEDIMENTATION  BASINS 


-  Site  Preparation 

-  Nitrifreation  Sedimentation  Basins 


•AERlAim 


-  Waterfall  Aerlators 

•  Diffusion  Aeriators 

•  Mechanical  Aeriators 


*  WASH  WAirn  PUMPS 


•  Wash  Water  Injection  Equipment 
-  Wash  Water  Supply 


■FILTRATION 


Slow  Sand  Filters 
Rapid  Sand  Filters 
Mixed  Media  Filters 

■  TASTE  AND  ODOR  CONTROL 

Mechanical  (Aeriadon) 

Chemical  Injection  and  lYeatment 
Absorptive  Filters 

■SQEIENING 

Pre-treatment  Chemical  Injection 

■  BRINE.  AND  SALT  TANKS 

Brine  and  Salt  Tank  Facilities 

» CHEMICAL  DELIVERY  FACILITY 

IVain  Car  Off  Load  Facilities 
Barge  Off  Load  Facility 
Truck  Receiving  Point 

■  INSTRUMENTATION  AND  CQNTT^QLS 

Plant  Control  System 
Plant  Instrumentation  Systems 

■MAINTENANCE  AND  STORAGE  AREAS 

Equipment  Maintenance  Facility 
Tool  and  Test  Equipment  Storage  Area 
«  FENCING 

Security  and  Access  Control  Fencing 

■LIGHTING 

Facility  Internal  Lighting 
Plant  Area  and  Security  Lighting 
Maintenance  Lighting 

■STAIRS  AND  RAILINGS 

Guard  Railings 

Plant  Access  Stairs  and  Ladders 
Maintenance  Ladders 

■POWER  PLANT 


Auxiliary  Power  Unit 
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Painting  and  Finishing 
Watciproofing 

*  BUILDINGS 


Plant  Administration  Building 
Laboratory  Facility 

Maintenance  and  Laboratory  Lavatories  and  Safety  Showers 
Conference  Facilities 


*  ROADS  AND  P ATHS 


Access  Roads 
Delivery  Facility  Roads 
Maintenance  Paths 
Parking  Facilities 

*  INFRASTRUCTURE 


Power  Lines 

Water  and  Sewage  Lines 

Telephone  Service 

» LANDSCAPING 


Landscaping  and  Area  Maintenance 
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ROAD  AND  BRIDGE  FUNCHONAL  BREAKDOWN 
SUBORDINATE  LEVELS 

■GENERAL 

Definitions  and  Terms 

Bidding  Requirements  and  Conditions 

Award  and  Execution  of  Contract 

Scope  of  Work 

Control  of  Woric 

Control  of  Material 

Legal  Relations  and  Responsibility  to  the  PubUc 
Prosecution  and  Progress 
Measurement  and  Payment 

■EARTHWORK 

Gearing  and  Grubbing 

Removal  of  Structures  and  Obstructions 

Excavation  and  Embankment 

Soil  Erosion  Control 

Subgrade  Preparation 

Prewatering  of  Excavation  Areas 

Overhaul 

Structure  Excavation  for  Conduits  and  Minor  Strucnues 
Water  Pollution  Control 
Obliteration  of  Old  Roadways 
Roadside  Clean-up 

■  BASE  COURSES 

Plant  Mixed  Bituminous  Base  Courses 
Road  Mixed  Bituminous  Base  Courses 
Aggregate  Base  Course 
Subgrade  Modification 
Reconditioning  Roadbed 
Lime  IVeated  Courses 
Cement  Treated  Courees 

Portland  or  Blended  Hydraulic  Cement  Concrete  Base  Course 
Econocrete  Base  Courses 
Lime-Fly  Ash  Treated  Courses 

■BITUMINQUS  PAVEMENTS 

Sheet  Asphalt  Pavement 
Open  Graded  Friction  Course 
Cold  Bituminous  Pavement 


Road  Mix  Bituminous  Pavement 
Tack  Coat 
Prime  Coat 
Seal  Coal 

Bituminous  Surface  Treatment 
Recycling  Bituminous  Pavement  Material 

■  PORTLAND  CEMENT  CONCRETE  PAVEMENT 

Description 
Materials 
Proportioning 
Equipment 
Preparation  of  Grade 
Setting  Forms 

Conditioning  of  Subgrade  or  Base  Courses 

Handling,  Measuring,  and  Batching  Materials 

Mixing  Concrete 

Limitations  of  Mixing 

Placing  and  Consolidating  Concrete 

Test  Specimens 

Stiike-off  of  Concrete  and  Placement  of  Reinforcement 
Joints 

Final  Strike-off 
Surface  Test 
Curing 

Removing  Forms 

Repair  of  Defective  Pavement  Slabs 
Sealing  Joints 
Protection  of  Pavement 
Opening  to  Traffic 
Tolerance  in  Pavement  Thickness 
Methods  of  Measurement 
Basis  of  Payment 

■  BRIDGE  CONSTRUCTION 

Excavation  and  Fill 
Sheet  Piling 
Bearing  Piles 
Concrete  Structures 
Reinforcing  Steel 
Ashlar  Masonry 
Mortar  Rubble  Masonry 
Dry  Rubble  Masonry 
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-  Brick  Masonry 

-  Steel  Structures 

-  Bronze  or  Copper-Alloy  Bearing  and  Expansion  Plates 

-  Steel  Grid  Flooring 

-  Railings 

-  Painting  Metal  Structures 

-  Protection  ofEmbankments  and  Slopes 

-  Concrete  Cribbing 

-  Waterproofing 

-  Dampproofing 

-  Name  Plates 

-  Umber  Structures 

-  Preservative  Treatments  For  Tunber 

-  Timber  Cribbing 

-  Const,  and  Installation  of  Soil  Metal  Plate  Structure  Interaction  Systems 

-  Wearing  Surfaces 

-  Elastomeric  Bearings 

-  Const,  of  Tbnnels  Using  Steel  Ttinnel  Liner  Plates 

-  TFE  Bearing  Surfaces 

-  Const,  and  Installation  of  Soil-Reinforced  Concrete  Structure  Interaction 
Systems 

■  MISCELLANEQUS..CQNSIRUaiQN 

-  Concrete  for  Minor  Structures  and  Incidental  Construction 

-  Reinforcing  Steel 

-  Culverts  and  Storm  Drains 

-  Manholes,  Inlets,  and  Catch  Basins 

-  Underdrains 

-  Guardrail 

-  Fences 

-  Sidewalks 

-  Curb,  Curb  and  Gutter,  Paved  Ditches  and  Paved  Flumes 

-  Ttuf  Establishment 

-  Furnish  and  Plant  Trees,  Shrubs,  \fines  and  Groundcovers 

-  Mobilization 

-  Slope  Protection 

-  Concrete  Barrier 

-  Erosion  Checks 

-  Riprap 

-  Reference  Markers 

-  Traffic  Control 

-  Erosion  Mats  and  Bales 


■MATERIAL-DETAILS 

Hydraulic  Cement 
Bituminous  Materials 
Aggregates 

Aggregate  for  Drainage 

Stone  Blanket  Protection  and  Filter  Blanket 

Masonry  Units 

Joint  Materials 

Concrete,  Clay  and  Fiber  Pipe 

Metal  Pipe 

Paints 

Reinforcing  Steel  and  WTlre  Rope 
Fence  and  Guardrail 

Concrete  Curing  Materials  and  Admixtures 
Miscellaneous 

Roadside  Improvement  Materials 


U.K.  ROADS  AND  BRIDGES 
Functional  Breakdown 


Formwork  &  Finishes 


U.K.  ROADS  AND  BRIDGES 
Functional  Breakdown 
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UNITED  KINGDOM  ROAD  AND  BRIDGE  FUNCTIONAL  BREAKDOWN 

SUBORDINATE  LEVELS 

■  GENERAL 

-  Offices  for  the  Engineer 

-  Operatives  for  the  Engineer’s  Staff 

-  Traffic  Safety  &  Control  (Traffic  Safety  Measures) 

-  Temporary  Diversion  of  Traffic 

-  Privately  and  Publicly  Owned  Services 

-  Existing  Ground  Levels 

-  Vehicles  for  the  Engineer 

-  Progress  Photographs 

-  Alternative  Materials 

-  Accommodation  Works 

-  Noise  Control 

■SITE  CLEARANCE 

-  Clearing 

-  Existing  Trees,  Stumps,  and  Roots 

•HEDGES 

-  Hedges 

•EENcma 

-  Requirements  for  Temporary,  Stated  Temporary  and  Permanent 
Fences 

-  Temporary  Fencing 

-  Motorway  Fencing 

-  Accommodation  Works  Fencing 

-  Gates  and  Gate  Posts 

-  Removing  and  Re-Erecting  Existing  Fences  and  Gates 

-  Marker  Posts 

-  Safety  Fences  -  Overall  Requirements 

-  Tensioned  Corrugated  Beam  Safety  Fence 

-  Open  Box  Beam  Safety  Fence 

-  Untensioned  Corrugated  Beam  Safety  Fence 

-  Pre-Treatment  and  Painting  of  Fences,  Gates  and  Posts 

■DRAINAGE 

-  Types  of  Pipeline 

-  Excavation  for  Pipelines  and  Drainage  Structures 

-  Bedding,  Laying  and  Surrounding  of  Pipes 

-  Jointing  of  Pipes 

-  Backfilling  ofTrenches  and  French  Drains 
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-  Connecting  to  Existing  Sewers,  Drains  and  Manholes 

-  Manholes,  Catchpits,  Inspection  Chambo^  and  Draw  Pits 

-  Gullies  and  Pipe  Junctions 

-  Testing  and  Qeaning 

-  Intercepting  Ditches 

-  Land  Drains 

-  Filling  to  Pipe  Bays  on  Bridges 

-  Permeable  Backing  to  Earth  Retaining  Structures 

-  Ducts 

■EARTHWORKS 

-  Definition,  Qassification  and  General  Use  of  Earthworks  Materials 

-  Explosives  and  Blasting 

-  Excavation  of  Cuttings 

-  Excavation  Below  Embankments  and  Below  Fonnadon  Level  in  Cutting 

-  Excavation  ofFoundation  Pits  and  IVenches 

-  Refilling  of  Foundation  Pits  and  Trenches  and  Removal  of  Supports 

-  Forming  of  Embankments  and  Other  Areas  of  Fill 

-  Compaction  of  Embankments  and  Other  Areas  of  FUl 

-  Preparation  and  Surface  Treatment  of  Formation 

-  Earthworks  to  be  Kept  Free  of  Water 

•  Soiling,  Grassing  and  Turfing 

-  Watercourses 

•  Filling  Existing  Watercourses 

•  Clearing  Existing  Ditches 

-  Granular  Fill  to  Structures 

■ROADWORKS:  OVERALL  REQUIREMENTS 

-  Horizontal  Alignments,  Surface  Levels  and  Surface  Regularity 
of  Pavement  Courses 

-  Cold  Weather  Working 

•  Use  of  Surfaces  by  Constructional  Plant 

-  Number  of  Layers  for  Bituminous  Courses 

-  Transporting,  Laying  and  Compacting  of  Pavement  Materials 
Containing  Tar  or  Bitumen  Binders 

-  Use  of  Rubber  in  Bituminous  Materials 

>  SUB-BASES  AND  ROAD  BASES 

-  Materials  for  Sub-Bases  and  Roadbases 

-  Construction  Requirements  for  Materials 

-  Granular  Sub-bare  Material  Type  1 

-  Granular  Sub-bare  Materialiype  2 

-  Soil  Cement 
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•  Cement-Bound  Granular  Material 

-  Lean  Concrete 

-  Wet-mix  Macadam 

-  Diy-Bound  Macadam 

-  Dense  Tannacadam  Roadbase 

-  Dense  Bitumen  Macadam  Roadbase 

-  Rolled  Asphalt  Roadbase 

-  Maintenance  of  Surface  of  Roadbase 

-  Paved  Hardshoulders  and  Hardstrips 

-  Wet  Lean  Concrete  for  Sub-Bases 

*  FLEXIBLE  SURFACING 

-  Flexible  Surfacing  Materials 

-  Rolled  Asphalt  Basecourse 

-  Dense  Bitumen  Macadam  Basecourse 

-  Dense  Tarmacadam  Basecourse 

-  Bitumen  Macadam  Basecourse 

-  Tarmacadam  Basecourse 

-  Rolled  Asphalt  Wearing  Course 

-  Dense  Bitumen  Macadam  Wearing  Courses 

-  DTS  Wearing  Course 

-  Cold  Asphalt  Wearing  Course 

-  Coating  of  Chippings  for  Application  to  Prc-mixed  Surfacings 

-  Open-textured  Bitumen  Macadam  Wearing  Course 

-  Open-textured  Tarmacadam  Wearing  Course 

-  Slurry  Sealing 

-  Surface  Dressing 

-  Bituminous  Sprays 

•CONCRETE  PAVEMENT 

-  Constituents  of  the  Mix 

-  Water-Cement  ratio  and  Air  Content 

-  Proportioning  the  Mix 

-  Concrete  Strength 

-  Trial  Mixes 

-  Limit  of  Workability 

-  Waterproof  Membrane 

-  Steel  Reinforcement 

-  Transverse  Joints 

-  Longimdinal  Joints 

-  Grooves  at  Joints 

-  Sealing  of  Grooves 

-  'Deatment  at  Manholes  and  Gullies 
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-  Use  of  Side  Forms,  Rails  and  Guide  lines  for  Machine  Laid  Concrete 

-  Delivery,  Storage  and  Batching  of  Materials 

-  Mixing  Concrete 

-  Transport  and  Placing 

-  Spreading  by  Machine 

-  Compaction  and  Finishing  by  Machine 

-  Compaction  and  Finishing  with  a  Hand  Guided  Vibrating  Beam 

-  Surface  Finish  During  Initial  Construction  of  Concrete  Pavements 

-  Curing 

-  Trial  Lengths 

-  Inspection  of  Joints  in  Concrete  Pavements  by  Removal  of  Wet  Concrete 

.KERBS  AND  FOOTWAYS 

-  Precast  Concrete  Kerbs,  Channels,  Edgings  and  Quadrants 

-  In  Sim  Asphalt  Kerbs 

-  In  Sim  Concrete  Kerbs 

-  Footways  (Concrete  Paved) 

.  TRAFFIC  SIGNS  AND  ROAD  MARKINGS 

-  Permanent  TVaffic  Signs 

-  Road  Markings 

» PILING  FOR  STRUCTURES 

-  General 

-  Precast  Concrete  Piles 

-  Cast-in-Place  Piles 

-  Steel  Bearing  Piles  and  Permanent  Steel  Sheet  Piles 

-  Pile  Records 

.  FORMV/ORK  AND  SURFACE  FINISH  FOR  STRUCTURES 

-  Construction 

-  Formed  Surfaces -Qasses  of  Finishes 

-  Preparation  of  Formwork  Before  Concreting 

-  Removal  of  Formwork 

-  Uniform  Surfaces -Qasses  of  Finishes 

-  Remedial  Treatment  of  Surfaces 

>  STEEL  REINFORCEMENT  FOR  STRUCTURES 

-  General 

-  Bending  of  Reinforcement 

-  Placing  of  Reinforcement 

-  Cover  Blocks 

-  Welding  of  Reinforcement 
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>  CONCRETE  FOR  STRUCTURES 

-  Q)ncitte  Mix  Design 

-  Concrete  for  Ancillary  Purposes  (Oass  E) 

-  Trial  Mixes 

-  Admixtures 

-  Delivery  and  Storage  of  Materials 

-  Mixing  Concrete 

-  Ready-Mixed  Concrete 

-  Sampling  Concrete 

-  Transport  and  Placing 

-  Compaction  of  Concrete 

-  Construction  Joints 

-  Curing  of  Concrete 

-  Early  Loading 

-  Storage  of  Precast  Reinforced  Members 

•  Handling  and  Placing  of  Precast  Reinforced  Members 

-  Manufacture  of  Precast  Reinforced  Members  Off  the  Site 

-  Porous  No-Fines  Concrete 

■  PRESTRESSING  FOR  STRUCTURES 

-  General 

-  Prestressing  Components 

-  Prestressing  Tendons 

-  Sheaths  and  Extractable  Cores 

-  Anchorages 

-  Jacks  for  Prestressing 

-  Post-tensioning  Procedure 

-  Grouting  for  Ducts 

-  PL  .for  Grouting  of  Ducts 

-  Grout  for  Ducts 

-  Storage  of  Prestressed  Members 

-  Handling  and  Placing  of  Prestressed  Members 

-  Composite  Slab  Bridges 

-  Pretensioned  Members 

-  Manufacture  of  Prestressed  Members  Off  the  Site 

*  S-FRUCTUR  AL  STEELWORK 

-  General  Requirements  -  Workmanship,  Fabrication  and  Erection 

-  Working  Drawings 

-  Welding  and  Flame  Cutting  Procedure  Trails 

-  Qualification  and  testing  of  Welders 

-  Supervision  of  Welding 
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-  Welding  Plant 

-  Welding 

-  High  Strength  Friction  Grip  Bolts 

*PRQIECnQN  OF  STEELWORK  AGAINST  CORROSION 

-  Preparation  of  Surfaces  to  Receive  I^t 

-  Metal  Coatings 

-  Protection  of  Joints 

-  Storage  of  Paint 

-  Application  of  Paint 

-  Storage  of  Steel  and  Fabricated  Steelwork 

-  Repairs  to  Damaged  Surfaces 

-  Etch  Primers  and  Blast  Primers 

-  Uncoated  Surfaces 

-  Protective  Systems 

*  WATERPROOFING  FOR  STRUCTURES 

-  General 

-  Waterproofing  with  Mastic  Asphalt 

-  Waterproofing  with  Prefabricated  Sheeting 

-  Waterproofing  with  Rubberized  Filled  Bitumen 

-  Protective  Layers  to  Wateiproofing 

-  Painting  with  Tar  or  Bitumen 

■BRIDGE  BEARINGS 

-  General 

-  Metal  Bearings 

-  Elastomeric  Bearings 

■METAL  PARAPETS 

-  General 

-  Welding 

-  Inspection  and  Testing  of  Welding 
■■  Erection  of  Parapets 

-  Alignment 

«  BRIDGE  EXPANSION  JOINTS 

•  General 

•  Prevention  of  Damage 

-  Epoxy  Mortar  Nosings 

•  Sealing 
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142 


t 


# 


>  BRICKWORK  FOR  ST1RUCTURES 

-  General 

-  Cold  Weather  Working 

-  Protection  of  New  Work 

-  Reinforced  Brickwork 

-  Ilreatment  of  Exposed  Joints 

-  Brick  Facework  Fixed  to  Conciete 

*  MASONRY  FOR  STRUCTURES 

-  General 
>  Joints 

-  Cold  Weather  Working 

-  Protection  of  New  Work 

-  Ashlar 

-  Block-in-Course 

-  Squared  Rubble-Coursed  or  Broken  Coursed 

-  Rruidom  Rubble-Coursed  or  Uncoursed 

-  Backing  to  Masonry  Facework 

-  Masonry  Facework  Fixed  to  Concrete 

-  Dry  Rubble  Walling 

•  Special  Stonework  Including  Quoins,  Copings,  Plinths, 
Voussoirs,  etc. 

-  Cast  Stonework 

■MATERIALS 

•  Submission  of  Samples  and  Test  CerdHcates 

-  Aggregates  for  Concrete 

-  Aluminized  Curing  Compound 

-  Bolts,  Nuts  and  Washers 

-  Bond  Breaking  Coatings  for  Dowel  Bars 

-  Bricks 

-  Cast  Iron 

-  Cast  Stone 

-  Cement 

-  Cement  Grout  for  Genera;  Use 

-  Qay  Puddle 

-  Dowel  Bars  and  He  Bars  for  Concrete  Pavements 

-  Electrodes  for  Welding 

-  Fencing  Wire 

-  Fertilizer 

-  Grass  Seed 

-  Gullies,  Gully  Covers  and  frames 


-  Hydrated  Lime 

-  Joint  Sealants  and  Seals 

-  Lime  Mortar 

-  Manholes  and  Inspection  Chambers 

-  Manholes  and  Catchpit  Covers  and  Frames 

-  Mortar 

-  Natural  Stone 

-  Cancelled  Clause 

-  Paint  and  Other  Protecting  Coatings  for  Steelwork 

-  Pipes  for  Drainage  and  D^cts 

-  Pi^ast  Concrete  Flags 

-  Precast  Concrete  Kerbs,  Edgings  and  Quadrants 

-  Preformed  Joint  Filler 

-  Elastomeric  Bridge  Bearings 

-  Sheaths  for  Prestressed  Concrete 

-  Stainless  Steel 

*  Steel  Castings 

-  Steel  Forgings 

-  Steel  Reinforcement 

-  Steel  Tendons  for  Prestressed  Concrete 

-  Steel  Mesh  and  Expanded  Metal 

-  Structure  Siad 

-  Umber  for  General  Purposes 

-  Timber  for  Permanent  Fencing 

-  Water  for  Use  with  Cement 

-  Waterproofing  Materials  for  Structures 

-  Waterproof  Underlay 

-  Structural  Aluminum 

>TESnNG  OF  MATERIALS  AND  WORKMANSHIP 

-  Provision  of  Testing  Equipment 

-  Assistance  in  Sampling  and  Testing 

-  Testing  of  Moisture  Content  of  Umber 

-  Testing  of  Pipe  Bedding  Material 

•  Testing  of  L^  Concrete 

>  Testing  of  Cement  Bound  Granular  Material  and  Soil  Cement 

-  Testing  of  Bituminous  Mixtures  and  their  Component  Materials 

-  Testing  of  Slurry  Sealing  Material 

-  Testing  of  Concrete,  Surface  Texture  and  Curing  Membranes 
for  Concrete  Pavements 

-  Testing  of  Concrete  for  Structures 

-  Testing  of  Pretensioned  Beams 
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-  Inspection  and  Testing  of  Precast  Concrete  Units 

-  Testing  of  Steel  for  Structures 

-  Testing  of  Welding 

-  Testing  of  Elastomeric  Bridge  Bearings 

-  Testing  of  Paints 

-  Testing  of  Metal  Coatings 

-  Testing  of  Portland-Blastfumace  cement 

-  Accelerated  Wear  Test 

-  Pile  Tests 


•  Testing  of  Prestressing  Anchorages 
-  Determination  of  the  Chloride  Content  of  Aggregates 


-  Provisional  Specification  for  Rolled  Asphalt  Wearing  Course 
with  Crushed  Rock  Fine  Aggregates 

-  Provisional  Specification  for  Rolled  Asphalt  Wearing  Course 
with  Slag  Fine  Aggregate  for  Low  Speed  Roads 

-  Provisional  Specification  for  Bituminous  Materials 
Manufactured  by  the  Wibau  SL  Plant 

•  Provisional  Specification  for  Bituminous  Materials 
Manufactured  by  the  Coalmaster  DFE  Plant 

-  Provisional  Specification  for  Tar-Binimen  Blends  for  Use  in  Surface  Dressing 

-  Provisional  Specification  for  Texturing  Hardened  Concrete  by  Grooving 

-  Provisional  Specification  for  Bituminous  Material 
Manufactured  by  Continuous  Drum  Mixing  Plants 


Tunnels  and 
Waterways 
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TUNNELS  AND  WATERWAYS  FUNCTIONAL  BREAKDOWN 
SUBORDINATE  LEVELS 


-  Subsurface  Exploration 

-  Clearing 

-  Diversion  of  Creeks  and  Potential  Flood  Streams 

-  Blasting 

-  Drilling 

-  Excavation 

-  Temporary  Decking  (Cut  and  Cover  ’Hinneling) 

-  Dredging 

-  Ground  Stabilization 

-  Production  and  Transportation  of  Stone 

-  Backfill 

-  Mucking 

-  Temporary  or  Construction  Roads  and  Paths 

-  Dewatering 

-  Compaction 

-  Riprap 

-  Gravel  Protection 

-  Soil  Disposal 

*  SUPPORT 


-  Steel  Ribs 

-  Bolts  and  He  Backs 

-  Umber  Sets 

-  Liner  Plates 

-  Shotcrete 

-  Concrete  Segment  Linings 

•  Underpinning 

•  Piles  and  Lagging 

•  Claissons 

-  Sheet  Piles 

•  Diaphragm  Walls 

-  Riprap 

*LmiNGS 


-  Masonry 

-  Concrete 

•  Steel  Plate 

-  Cast  Iron 

-  Joint  Materials 
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-  Steel  Reinforcing  Bar 

-  Acoustical  Treatment 

«  CANAL  QPER ATTQN  AND  MAINTENANCE  ROADS 

-  Compaction 

-  Aggregate  Surfacing 

-  Asphalt  Surfacing 

-  Asphaltic  Concrete  Surfacing 

-  Concrete  Surfacing 

*  DEWATERING  AND  DRAINAGE 

-  Trench  Excavation 

-  Sand  Filters 

-  Predraining  of  Soils  Ahead  of  Tunnels 

-  Coarse  Aggregate 

-  Pipes 

-  Valves 

•GRQUTINO  AND  CAULKINO 

•  'Hinnel  Grouting 

■PIPING 

-  Metal  Piping 

-  Concrete  Piping 

-  Other  Piping 

.ELECTRICAL 

-  Instrumentation 

-  Controls 

-  Lighting 

.MISCELLANEOUS 

-  Fencing 

-  Cattle  Guards 

-  Guard  Rails 

•  Gates  and  Trash  Racks 

-  Ventilation 

-  Markings  and  Signs 

•  Mateii^  Handling  Equipment 

-  Trackage  Within  Ttmnel 

-  Pumping  Plant 


Power 

Plants 


Petro- 

Chemicol 

Plants 
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PETRO  CHEMICAL  PLANT  FUNCTIONAL  BREAKDOWN 
SUBORDINATE  LEVELS 

■  QUALITY  ASSURANCE 

^MATERIALS 

-  Steel  Selection 

'  Material  Requirements  for  Caustic  Service 

-  Material  Requirements  for  Amine  Service 

-  Material  Requirements  for  Hydrogen  Service 

-  Material  Requirements  for  Chlorine,  Hydrogen  Chloride  and  HCL  Acid 

-  Material  Requirements  for  Sulfuric  Acid  Service 

-  Welding 

-  Pressure  Retaining  Castings  and  Forgings 

•mm 

-  Metallic  Piping 

-  Cold  Bend^g  of  Pipe 

-  Induction  Bending  of  Pipe 

•  Expansion  Joints 

•  Basic  Valve  Requirements 

-  Utility  Piping 

-  Steam  and  Condensate  Piping 

-  Process  Piping 

*  STORAGE  TANKS  AND  FACILITIES 

-  External  Floating  Room  Storage  Tanks 

-  Shop  Fabricated  Fixed  Roof  Storage  Tanks 

•  Field  Erected  Open  Top  Storage  Tanks 

■INSULATION 

•  Hot  Service  Insulation 

■yiONIERlZATIQM 

■HEAT EXCHANGERS 

•  Shell  and  1X150  Heat  Exchangers 

-  Hairpin  Heat  Exchangers 

-  Air-Cooled  Heat  Exchangers 

-  Steam  Service  Condensers  and  Auxiliaries 

■  PRESSURE  VESSELS  AND  COLUMNS 

-  Off  the  Shelf  Pressure  Vessels 

-  Minimum  Service  Pressure  Vessels 

-  General  Service  Pressure  Vessels 
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-  Column  Trays  and  Internal  Components 

-  Requirements  for  Unfired  Steam  Drams 

-  Cai1x>n  Steel  Pressure  Equipment 

.PROCESS  MACHINERY 


-  Distillation 

-  Flashing 

-  Catalytic  Cracking 

-  Saturates  Gas  Plant 

-  Cracked  Gas  Plant 

-  Alkylation  and  Polymerization 

-  Catdytic  Reforming 

-  Dehydrogenation 

-  Thermal  Cracking 

-  Gasoline  Blending 

-  Asphalt  Plant 

-  Hydrotreating 

-  Visbreaking  and  Coking 

-  Sulphur  Plant 

•  Isomerization 

-  Solvent  Recovery 

-  Ethylene  Plant 

-  Centrifugal  Pumps 
‘  Steam  Ttirbines 

-  Gear  Units 

-  Lubrication  Systems 

*  PRESSURE  PRQTECnON.  SYSTEMS 

-  Relief  Valves 

-  Rupture  Disks 

*  STRUCTURAL 

-  Structural  Steel 

-  Fireproofing 

•  Battery  Limit  Fencing 

-  Railroads  Spur 

.  FOUNDATIONS  AND  PAVING 


•  Excavation 

-  Piling 

-  Foundations 

-  Concrete  Pavements 


*  ELECTRICAL 


-  Plant  Power 

-  Lighting 

-  Grounding  Systems 

-  Plant  Communication  System 

-  Electrical  Installation 

-  Electrical  Inspection  and  Testing 

-  Electrical  Motors 

-  Switchracks 

-  Transfoimers 

-  Interrupter  Switches 

-  Wire  and  Cable 

-  Backup  Power  System 

-  Electrical  Heat  IVacing 

*INSTRUMENTAIIQN 

-  Analyzer  Systems 

•  Distributed  Control  Systems 

-  Programmable  Logic  Controllers 

•  Alarm  Systems 

-  Emergency  Control  and  Shutdown  Systems 

-  Differential  Pressure  Flow  Meters 

-  Pressure  Measurement 

-  Instrument  Calibration  and  Precommissioning 

*  FIRE  PROTECnON  AND  PERSONNEL  SAFETY 


Firewater  Distribution  Systems 

Fixed  Water  Spray  and  Deluge  Systems 

Swanh  Station 

Eyewash 

Safety  Showers 

Breathing  Stations 

Fireproofmg 


•EAJ 


iCKViC 


G  AND  COATINGS 


-  Field  Painting 

-  Shop  Priming  -  Inorganic  2^c 

-  Shop  Priming  -  Epoxy  Primer 

-  Thin  Film  Lining 

•  Hot  Dip  Galvanizing 

-  Galvanizing  for  Sheet  Metal 

-  Galvanized  and  Coil  Coated  Sheet  Steel 


Mechanical  Galvanizing 
Pipeline  Coatings 

*  COOLING  water  towers 

*  SEWERS  AND  DRAINAGE  SYSTEMS 

» EimRONMEOTAL  PROmmM 

Environmental  Protection  -  Noise 

■  CATHODIC  PROTECnON 

Cathodic  Protection  Installation 
Cathodic  Protection  Rectifiers 

■BUILDINGS 

Control/Maintenance/Switchgear  Building 
Standby  Generator  Building 
Lubrication  Building 


APPENDIX  2 


LISTING  OF  SPECIFICATIONS  STUDIED 
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SPEC#:  1 

SPEC  TYPE:  Manufacturing  Plant  Enlargement  -  Auburn  PA. 
DESCRIPTION:  1986  Calander  Project,  Demolition  and  Structural 
SOURCE:  Mr.  White  -  Gilbert/Commonwealth  Inc. 


SPEC#:  2 

SPEC  TYPE:  Manufacturing  Plant  Enlargement  -  Auburn  PA. 
DESCRIPTION:  1986  Calander  Project,  Mechanical 
SOURCE:  Mr.  Wlite  -  Gilbert/Commonwealth  Inc. 


SPEC#:  3 

SPEC  TYPE:  Manufacturing  Plant  Enlargement  -  Auburn  PA. 
DESCRIPTION:  1986  Calander  Project,  Electrical 
SOURCE:  Mr.  White  -  Gilbert/Commonwealth  Inc. 


SPEC#:  4 

SPEC  TYPE:  Power  Plant  Modification  -  Muskingum  River  Power  Plant 
DESCRIPTION:  D.O.E.  Duct  Injection  Test  Facility,  Civil,  Structural 
SOURCE:  Mr.  White  -  Gilbert/Commonwealth  Inc. 


SPEC#:  5 

SPEC  TYPE:  Power  Plant  Modification  -  Muskingum  River  Power  Plant 
DESCRIPTION:  D.O.E.  Duct  Injection  Test  Facility,  Mechanical 
SOURCE:  Mr.  White  -  Gilbert/Commonwealth  Inc. 


SPEC#:  6 

SPEC  TYPE:  Power  Plant  Modification  -  Muskingum  River  Power  Plant 
DESCRIPTION:  D.O.E.  Duct  Injection  Test  Facility,  Electrical 
SOURCE:  Mr.  White  -  Gilbert/Commonwealth  Inc. 


SPEC#:  7 

SPEC  TYPE:  Petro.  Chemical  Plant  Modification 
DESCRIPTION:  Polyethylene  Plant  Hoppers 
SOURCE:  Mr.  Cooper  (DOW  Chemical)  -  Univ.  of  Texas 
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SPEC#:  8 

SPEC  TYPE:  Treatment  Plant  -  Qty  of  Austin 
DESCRIPTION:  Onion  Creek  Wastewater  Treatment  Facility 
SOURCE:  Dr.  O’Connor -Univ.  of  Texas 


SPEC#:  9 (Not Used) 

SPEC  TYPE:  Utility  -  City  of  Austin 

DESCRIPTION:  U.S.  Hwy  183, 48  in.  Water  TVansmission  Phase  n 
SOURCE:  Dr.  O’Connor  -  Univ.  of  Texas 


SPEC#:  10  (Not  Used) 

SPEC  TYPE:  Utility -City  of  Austin 

DESCRIPTION:  U.S.  Hwy  183  Water  and  Wastewater  Relocation 
SOURCE:  Dr.  O’Connor -Univ.  of  Texa*’. 


SPEC#:  11 

SPEC  TYPE:  Utility  -  Downtown  Seattle  Transit  Project 

DESCRIPTION :  Advanced  Utilities  Relocation 

SOURCE:  Mr.  Abdallah  -  Parsons  Brinkerhoff  Quade  &  Douglas  Inc. 


SPEC#:  12 

SPEC  TYPE:  Transit  Facility  -  Bay  Area 

DESCRIPTION:  Daly  Qty  Turnback  (BARTAJ.M.T.A.),  Civil  &  Structures 
SOURCE:  Mr.  Abdallah  -  Parsons  Brinkerhoff  Quade  &  Douglas  Inc. 


SPEC#:  13 

SPEC  TYPE:  Power  Plant  Modification  -  Tonawanda,  N.Y. 
DESCRIPTION:  Precipitator  Mods.  @  Inlet  Duct  Plenums 
SOURCE:  Mr.  IVeadwell  -  Niagara  Mohawk  Power  Corp. 


SPEC#:  14 

SPEC  TYPE:  Power  Plant  Addition  -  Huntley  Steam  Station,  Tonawanda 
DESCRIPTION:  Bottom  Ash  Handling  Pumps 
SOURCE:  Mr.  Treadwell  -  Niagara  Mohawk  Power  Corp. 


SPEC#:  15 

SPEC  TYPE:  Power  Plant  Modification  -  Dunkiik  Steam  Station 
DESCRIPTION:  Bottom  Ash  System  Modification,  Pump/Piping  Replacement 
SOURCE:  Mr.  Treadwell  -  Niagara  Mohawk  Power  Corp. 

SPEC#:  16 

SPEC  TYPE:  Treatment  Plant  Modification  •  Dunkirk  Steam  Station 
DESCRIPTION:  Waste  Water  Mods.,  Metal  Containing  Waste  Collection 
and  Treatment 

SOURCE:  Mr.  Treadwell  -  Niagara  Mohawk  Power  Corp. 

SPEC#:  17 

SPEC  TYPE:  Power  Plant  Modification  -  Albany  Steam  Station 
DESCRIPTION:  High  Press.  Heater  Replacement  and  Installation 
SOURCE:  Mr.  Treadwell  -  Niagara  Mohawk  Power  Corp. 

SPEC#:  18 

SPEC  TYPE:  Power  Plant  Addition  -  Albany  Steam  Station 
DESCRIPTION:  Secondary  Containment  System  for  Kerosene  Storage 
SOURCE:  Mr.  TVeadwell  -  Niagara  Mohawk  Power  Coip. 

SPEC#:  19 

SPEC  TYPE:  Treatment  Plant  -  Dunkiiit  Steam  Station 
DESCRIPTION:  Metal  Containing  Waste  Water  Treatment  System 
SOURCE:  Mr.  Treadwell  -  Niagara  Mohawk  Power  Corp. 

SPEC#:  20 

SPEC  TYPE:  Power  Plant  -  4  Steam  Stations 
DESCRIPTION:  Electrical  Installation  for  Equipment  Installations 
SOURCE:  Mr.  Tieadwell  -  Niagara  Mohawk  Power  Corp. 

SPEC#:  21 

SPEC  TYPE:  Power  Plant  Modification 
DESCPJPnON:  Std.  Specification  for  600  VAC  Switchgear 
SOURCE:  Mr.  TVeadwel!  -  Niagara  Mohawk  Power  Corp. 


SPEC#:  22 

SPEC  TYPE:  Power  Plant  Maintenance  -  South  Glens  Falls  Hydro  Station 
DESCRIPTION:  Reinforcing  Intake  Structure  &  Stabilization  of  Intake 
Structure 

SOURCE:  Mr.  Treadwell  -  Niagara  Mohawk  Power  Coip. 


SPEC#:  23 

SPEC  TYPE:  Power  Plant:  Repair  -  Dunkirk  Steam  Station 

DESCRIPTION:  Thaw  Shed  Roof  Repair 

SOURCE:  Mr.  Treadwell  -  Niagara  Mohawk  Power  Corp. 


SPEC#:  24 

SPEC  TYPE:  Power  Plant  Addition  -  Huntley  Steam  Station,  Tonawanda 
DESCRIPTION:  Fly  Ash  Landfill,  River  Road 
SOURCE:  Mr.  Treadwell  -  Niagara  Mohawk  Power  Corp. 


SPEC#:  25 

SPEC  TYPE:  Maintenance  Facility  -  Naval  Station,  Charleston  S.C. 
DESCRIPTION:  Shore  Intermediate  Maintenance  Facility 
SOURCE:  Tim  Pugh  (U.S.  Navy)  -  Univ.  of  Texas 

SPEC#:  26 

SPEC  TYPE:  Maintenance  Facility  -  Naval  Station,  Long  Beach,  CA. 
DESCRIPTION:  Shore  Intermediate  Maintenance  Facility 
SOURCE:  Hm  Pugh  (U.S.  Navy)  -  Univ.  of  Texas 


SPEC#:  27 

SPEC  TYPE:  Petro  Chemical  Plant  -  Freeport,  TX 
DESCRIPTION:  Unit  No.  HI,  Onion  Creek  Division 
SOURCE:  (DOW  Chemical)  -  Univ.  of  Texas 

SPEC#:  28 

SPEC  TYPE:  Miscellaneous  Standard  Specification 
DESCRIPTION:  Spec.  For  Control  Panels,  James  River  Corp. 
SOURCE:  Mr.  Hight  -  James  River  Corp. 


SPEC#:  29 

SPEC  TYPE:  Miscellaneous  Standard  Specification 
DESCRIPTION:  Spec,  for  Load  Center  Unit  Substation,  1000  KVA, 
Indoor  Fluid  Insulated,  Janies  River  Corp. 
SOURCE:  Mr.  Right  -  Janies  River  Corp. 


SPEC#:  30 

SPEC  TYPE:  Miscellaneous  Master  Specification 
DESCRIPTION:  Master  Spec,  for  Piping  Insulation,  James  River  Corp. 
SOURCE:  Mr.  Right  -  James  River  Corp. 


SPEC#:  31 

SPEC  TYPE:  Miscellaneous  Piping  Spec. 
DESCRIPTION:  Process  Piping 
SOURCE:  Mr.  Right  -  James  River  Corp. 


SPEC#:  32 

SPEC  TYPE:  Miscellaneous  Piping  Spec. 
DESCRIPTION:  Class  1  Cleaning  of  Piping  Systems 
SOURCE:  Mr.  Right  -  James  River  Corp. 


SPEC#:  33 

SPEC  TYPE:  Miscellaneous  Piping  Spec. 
DESCRIPTION:  Class  2  Cleaning  of  Piping  System 
SOURCE:  Mr.  Right  -  James  River  Coip. 


SPEC#:  34 

SPEC  TYPE:  Miscellaneous  Piping  Spec. 
DESCRIPTION:  Class  3  Cleaning  of  Piping  Systems 
SOURCE:  Mr.  Right  -  James  River  Corp. 


SPEC#:  35 

SPEC  TYPE:  Miscellaneous  Piping  Spec. 
DESCRIPTION:  Class  4  Cleaning  of  Piping  Systems 
SOURCE:  Mr.  Right  -  James  River  Corp. 


SPEC#:  36 

SPEC  TYPE:  Pump  Station 
DESCRIPTION:  Pumping  Station  Spec. 
SOURCE:  Mr.  Hight  -  James  River  Crap. 


SPEC#:  37 

SPEC  TYPE:  Miscellaneous  Piping  Spec. 

DESCRIPTION:  SPECTEXT  -  Piping  Insulation 
SOURCE:  Mr.  Hight  -  James  River  Corp. 

SPEC#:  38 

SPEC  TYPE:  Road  and  Bridge  -  Norfolk  and  Bull  Shoals  Lakes 
DESCRIPTION:  Minor  Road  Repair  at  Various  Park  Areas  at  Norfolk  and 
Bull  Shoals  Lakes 

SOURCE:  A.G.C.  Austin  -  U.S.  Army  Corps  of  Engineers 
SPEC#:  39 

SPEC  TYPE:  Avionics  Facility  -  Tinker  A.F.B.,  OK. 

DESCRIPTION:  B2  Avionics  Facility 

SOURCE:  A.G.C.  Austin  -  U.S.A.F.AJ.S.  Army  Corps  of  Engineers 
SPEC#:  40 

SPEC  TYPE;  Waterway  -  Chambers  &  Galveston  Counties,  TX. 
DESCRIPTION:  Dredging,  Houston  Ship  Channel 
SOURCE;  A.G.C.  Austin  -  U.S.  Army  Corps  of  Engineers 

SPEC#:  41 

SPEC  TYPE:  Road  and  Bridge  -  Marshall,  TX. 

DESCRIPTION:  Road  and  Parking  Lot  Rehab.,  Longhorn  Army  Ammunition 
Plant 

SOURCE:  A.G.C.  Austin  -  U.S.  Army  Corps  of  Engineers 
SPEC#:  42 

SPEC  TYPE:  Waterway  -  Pulaski  County,  Ark. 

DESCRIPTION:  Woodson  Levee  Emergency  Closure  Rehab. 

SOURCE:  A.G.C.  Austin  -  U.S.  Army  Corps  of  Engineers 


SPEC#:  43 

SPEC  TYPE:  Airport  -  CarsweU,  AP.B.,  TX. 

DESCRIPTION:  Airfield  Pavement  Repair,  Airfield  Pavement  Joint  Seal 
and  He  Down  Construction 

SOURCE:  A.G.C.  Austin  -  U.S.  Army  Corps  of  Engineers 


SPEC#:  44 

SPEC  TYPE:  Heatment  Plant  -  Qty  of  Livingston,  TX. 
DESCRIPTION:  Waste  Water  Treatment  Plant  Improvements 
SOURCE:  A.G.C.  Austin  -  Brannon  Corp.,  lyier  TX 


SPEC#:  45 

SPEC  TYPE:  Aiiport  -  Waxahachie,  TX 

DESCRIPTION:  New  Midlothian/Waxahachie  Municipal  Airport 

SOURCE:  A.G.C.  Austin  -  Charles  >^^s  &  Assoc.,  Arlington,  TX. 


SPEC#:  46 

SPEC  TYPE:  Road  and  Bridges  -  Texas  Dept,  of  Criminal  Justice 
DESCRIPTION:  Road  Improvements  Project  at  4  Units 
SOURCE:  A.G.C.  Austin  -  Texas  Dept,  of  Criminal  Justice 


SPEC#:  47 

SPEC  TYPE:  Waterway  -  Cameron  and  Willaly  Counties,  TX. 
DESCRIPTION:  Dredging,  Port  of  Isable  -  Port  Mansfield  &  Tributaries 
SOURCE:  A.G.C.  Austin  -  U.S.  Army  Corps  of  Engineers 


SPEC#:  48 

SPEC  TYPE:  Road  Construction  -  Ft.  Polk,  LA 
DESCRIPTION:  Riverton  Drive,  Ft  Polk,  LA 
SOURCE:  Ft.  Worth  Dist.,  Corps  of  Engineers 


SPEC#:  49 

SPEC  TYPE:  Water  Treatment  Plant  Modification,  Longhorn  AAP 
DESCRIPTION:  Sewage  Treatment  Plant  Restoration  &  Septic  Tank  Sys 
SOURCE:  Ft.  Worth  Dist.,  Corps  of  Engineers, 


SPEC#:  50 

SPEC  TYPE:  Water  Treatment  Plant  -  LA  Army  Ammunition  Plant 
DESCRIPTION:  Spec,  for  Water  Treatment  Plant 
SOURCE:  Ft.  Worth  Dist.,  Corps  of  Engineers 


SPEC#:  51 

SPEC  TYPE:  Flood  Control  -  Mainmeance,  Roads  &  Realignment 
DESCRIPTION:  Grenada  Lake,  MS  Road  Repair,  Resurface,  etc. 
SOURCE:  Vicksbmg  Dist,  Corps  of  Engineers 


SPEC#:  52 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Sicily  Isl.  Area  Levee  Project 

SOURCE:  Vicksbuig  Dist.,  Corps  of  Engineers 


SPEC#:  53 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Canal  43  Channel  Improvements,  Ark. 
SOURCE:  Vicksburg  Dist.,  Corps  of  Engineers 

SPEC#:  54 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Peggy  Lake  Disposal  Area  (Spillways) 
SOURCE:  Galveston  District,  Corps  of  F,ngineers 


SPEC#:  55 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Little  Vnee  Bayou  Floodway  Channel  Rectification 
SOURCE:  Galveston  District  Corps  of  Engineers 


SPEC#:  56 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Little  Vmce  Bayou  Floodway  Channel  Rect.  Con’t 
SOURCE:  Galveston  Dist,  Corps  of  Engineers 
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SPEC#:  57 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Little  Mnee  Bayou  Floodway  Channel  Rect.  Con’L 
SOURCE:  Galveston  DisL,  Corps  of  Engineers 


SPEC#:  58 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Highland  Bayou  Channel  Diversion 
SOURCE:  Galveston  Dist,  Corps  of  Engineers 

SPEC#:  59 

SPEC  TYPE:  Waterway  (Dredging) 

DESCRIPTION:  Corpus  Christi  Ship  Channel  Dredging 
SOURCE:  Galveston  Dist.,  Corps  of  Engineers 


SPEC#:  60 

SPEC  TYPE:  Waterway  (Dredging) 

DESCRIPTION:  Coipus  Christi  Ship  Channel  Dredging  Con’t. 
SOURCE:  Galveston  Dist.,  Corps  of  Engineers 

SPEC#:  61 

SPEC  TYPE:  Waterway  (Jetty  Rehabilitation) 

DESCRIPTION:  Freeport  Harbor  Jetty  Rehab.  &  Extension 
SOURCE:  Galveston  Dist.,  Corps  of  Engineers 


SPEC#:  62 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Hildebrandt  Bayou  Channel  Rectification 
SOURCE:  Galveston  Dist.,  Corps  of  Engineers 

SPEC#:  63 

SPEC  TYPE:  Waterway  (Dike  Rehabilitation) 
DESCRIPTION:  Rehab,  of  Port  O’Connor  South  Dike 
SOURCE:  Galveston  District,  CIoips  of  Engineers 
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SPEC#:  64 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Turning  Basin  &  Docking  Area,  Ingleside 
SOURCE:  Galveston  Dist.,  Corps  of  Engineers 


SPEC#:  65 

SPEC  TYPE:  Waterway  (Dredging  &  Stake  Removal) 
DESCRIPTION:  Dredging  &  Stake  Removal,  Beaumont 
SOURCE:  Galveston  Dist,  Ctorps  oflEngineers 


SPEC#:  66 
SPEC  TYPE:  Special 

DESCRIPTION:  Debris  Removal  &  Containerized  THW.,  Matagorda  Isl. 
SOURCE:  Galveston  Dist,  Corps  of  Engineers 


SPEC#:  67 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Guidewalls  &  Lock  Gate,  Colorado  River  Locks 
SOURCE:  Galveston  Dist,  Ckrrps  of  Engineers 


SPEC#:  68 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Replace  Mooring  Anchors,  Brazos  River  Floodgates 
SOURCE:  Galveston  Dist,  C^rps  of  Engineers 


SPEC#:  69 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Hildebrandt  &  Willow  Marsh  Bayous  Channel  Rect 
SOURCE:  Galveston  Dist,  (Dorps  of  Engineers 

SPEC#:  70 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Dredging  &  Staking  Mooring  Area,  Beaumont 
SOURCE:  Galveston  Dist,  Corps  of  Engineers 


SPEC#:  71 

SPEC  TYPE:  Waterway  (Dredging) 

DESCRIPTION:  Entrance  Channel  Dredging,  Freeport  Harbor 
SOURCE:  Galveston  Dist.,  Coips  of  Engineers 


SPEC#:  72 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Diversion  Dam  &  Navigation  Channel,  Colorado  R. 
SOURCE:  Galveston  Dist.,  Corps  of  Engineers 


SPEC#:  73 

SPEC  TYPE:  Waterway 

DESCRIPTION:  Guidewalls,  Gate  &  Mooring  Anchors,  Brazos  R.  Hoodgate 
SOURCE:  Galveston  Dist.,  Corps  of  Engineers 

SPEC#:  74 

SPEC  TYPE:  Waterway  (Erosion  (Control) 

DESCRIPTION:  Spilmans  Isl.  Disposal  Area  Erosion  Protection 
SOURCE:  Galveston  Dist.,  Corps  of  Engineers 

SPEC#:  75 

SPEC  TYPE:  Office  Budding 
DESCRIPTION:  Galveston  District  HQ  Building 
SOURCE:  Galveston  Dist.,  Corps  of  Engineers 


SPEC#:  76 

SPEC  TYPE:  Road  and  Bridge 

DESCRIPTION:  Road  and  Turnout  Surfacing,  Greens  Ferry  Lake 
SOURCE:  A.G.C.  Austin  -  U.S,  Array  C!orps  of  Engineers 


SPEC#:  77 
SPEC  TYPE:  UtiUties 

DESCRIPTION:  Sanitary  Sewer  Improvements  -  Rio  'v^ista,  TX 
SOURCE:  A.G.C.  Austin  -  Braimon  Coip.,  lyier  TX 


SPEC#:  78 

SPEC  TYPE:  Buildings  &  Facilities 

DESCRIPTION:  Addition  to  Dining  Hall,  Tinker  A.F.B.,  OK 

SOURCE:  A.G.C.  Austin -U.S.  Army  Corps  of  Engineers 


SPEC#:  79 

SPECITPE:  Building  &  Facilities 
DESCRIPTION:  Auto  Craft  Shop,  Ft  SUl,  OK 
SOURCE:  A.G.C.  Austin  ••  U.S.  Army  Corps  of  Engineers 


SPEC#:  80 

SPEC  TYPE:  Roads  and  Bridges 

DESCRIPTION:  Roadway  &  Slope  Repair,  Lock  2  Brdg  Approach 
SOURCE:  A.G.C.  Austin -U.S.  Army  Corps  of  Engineers 


SPEC#:  81 

SPEC  TYPE:  Buildings  &  Facilities 

DESCRIPTION:  M9  Detection  Paper  Facility,  Pine  Bluff  Arsenal 
SOURCE:  A.G.C.  Austin  -  U.S.  Army  Corps  of  Engineers 


SPEC#:  82 

SPEC  TYPE:  Buildings  &  Facilities 

DESCRIPTION:  Addition  to  Child  Care  Center,  Tinker  A.F.B. 

SOURCE:  A.G.C.  Austin  -  U.S.  Army  Corps  of  Engineers 


SPEC#:  83 

SPEC  TYPE:  Buildings  &  FaciUties 

DESCRIPTION:  Deployment  Storage  Buildings,  Ft  Polk,  LA 

SOURCE:  A.G.C.  Austin  -  U.S.  Army  Coips  of  Engineers 


SPEC#:  84 

SPEC  TYPE:  Roads  &  Bridges 

DESCRIPTION:  New  International  Bridge,  Los  Indios,  TX 

SOURCE:  A.G.C.  Austin 


SPEC#:  85 

SPEC  TYPE:  Roads  &  Bridges 

DESCRIPTION:  Road  Improvements,  TDC  Darrington,  Retrieve,  Clemmens 
SOURCE:  A.G.C.  Austin  -  Goodwin-Lassiter  Inc.,  Lufkin,  TX 


SPEC#:  86 

SPEC  TYPE:  Roads  &  Bridges 

DESCRIPTION:  Road  Iir.^  ovements,  TDC  Gatesville  &  Hilltop  Units 
SOURCE:  A.G.C.  Austin  -  Goodwin-Lassiter  Inc.,  Lufkin,  TX 


SPEC#:  87 
SPEC  TYPE:  UtiUties 

DESCRIPTION:  Replace  Hot  Water  Heating  Systems,  Ft.  Bliss 
SOURCE:  Fort  Worth  District,  Corps  of  Engineers 

SPEC#:  88 

SPEC  TYPE:  Buildings  &  Facilities 

DESCRIPTION:  Clinic/Dental  Clinic  RMPT,  Randolph  A.F.B. 

SOURCE:  Fort  Worth  District,  Corps  of  Engineers 


SPEC#:  89 
SPECITPE:  Utilities 

DESCRIPTION:  Relocate  Elect  Power  lines.  Ft.  Hood 
SOURCE:  Fort  Worth  District,  Corps  of  Engineers 


SPEC#:  90 

SPEC  TYPE:  Power  Plants 

DESCRIPTION:  Back-up  Power  Plant  Lackland  A.F.B. 
SOURCE:  Fort  Worth  District  Corps  of  Engineers 


SPEC#:  91 
SPEC  TYPE:  Utilities 

DESCRIPnON:  Elect.  Dist.  Upgrade,  Ft  Sam  Houston 
SOURCE:  Fort  Worth  District  Corps  of  Engineers 
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SPEC#:  92 
SPEC  TYPE:  UtiUtics 

DESCRIPTION:  Replace  Gas  Piping,  Ft  Sam  Houston 
SOURCE:  Fort  Worth  District,  Corps  of  Engineers 


SPEC#:  93 
SPEC  TYPE:  UtiUties 

DESCRIPTION:  Addition  of  Elect  &  Water  Meters,  Ft  Sam  Houston 
SOURCE:  Fort  Worth  District  Corps  of  Engineers 


SPEC#:  94 

SPEC  TYPE:  Buildings  &  Facilities 
DESCRIPTION:  Language  Training  Lab,  Lackland  AF.B. 
SOURCE:  Fort  Worth  District  Corps  of  Engineers 


SPEC#:  95 

SPEC  TYPE:  Roads  and  Bridges 

DESCRIPTION:  Repair  Plant  Roads,  Lone  Star  Army  Ammo  Plant 
SOURCE:  Fort  Worth  District  Corps  of  Engineers 


APPENDIX  3 


COMPREHENSIVE  OUTLINES:  BY  PROJECT  TYPE 
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Enylronmentol  Protection 

/ 

/ 

2  SHework 

/ 

✓ 

Demolition 

/ 

Selech've  Demolih'on 

/ 

Pavement  Removol 

✓ 

Site  Prepo  ration 

Oecring  A  Grubbing 

✓ 

Shoring 

✓ 

AIRPORTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


SPECIFI  CATION  1 

STRUCTURE 

43 

45 

2  Sit«work  Coni 

Eorthwork 

Excovotlon  &  Backfilling 

✓ 

✓ 

Base  Courses 

✓ 

✓ 

Soil  Stobillzction 

/ 

Slope  ProL,  Erosion  Control 

✓ 

Paving  &  Surfacing 

Concrete  Pavements 

✓ 

✓ 

Povement  Repair 

✓ 

Bituminous  Paving 

✓ 

✓ 

Pavement  Marking 

✓ 

✓ 

Sewerage  &  Drainoge 

Storm  Sewerage 

✓ 

Site  Improvements 

Fences  &  Gates 

/ 

Londscaping 

Soil  Prep.  •  Topsoiling 

/ 

Establishment  of  Turf 

2  Concrete 

Cost-in-Pioce  Concrete 

MlntM  tM  fill  Itn  WH  ta  thi  i(»dficatkn 


AIRPORTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 

SPECIFI  CATION  § 

43 

45 

10  Specialties 

Wind  Cones 

/ 

16  Electrical 

/ 

Elect  Mat'Is  &  Methods 

Underground  Ducts 

/ 

Wires  it  Cables 

/ 

Voltage  Distribution 

Transformer  Vault  &  Equip. 

/ 

Lighting 

Exterior  Lighting-Aviation 

✓ 

Controls 

Elect.  Systems  Control 

Indlcotw  VkI  thit  lt*m  vai  In  ih«  ipidflMOon 


TREATMENT  PLANTS 
SPECinCATIONS  STUDIED 
DIVISIONS  INCLUDED  IN  THE  SPECIFICATION 


DIVISION 

SPEOnCATION  § 

8 

18 

19 

44 

49 

50 

0  Bidding  Rsq'ts 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

1  G«n«ral  Rqt's 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

2  Sitework 

/ 

✓ 

✓ 

✓ 

✓ 

3  Concrete 

✓ 

/ 

•r 

✓ 

✓ 

4  Masonry 

✓ 

✓ 

5  Metals 

✓ 

✓ 

✓ 

✓ 

6  Woods  &  Plastics 

✓ 

✓ 

7  Thermal  t  Moist.  Prot. 

✓ 

✓ 

✓ 

✓ 

8  Doors  k  Windows 

✓ 

✓ 

/ 

✓ 

9  Rnishee 

/ 

10  Speclolties 

✓ 

✓ 

✓ 

11  Equipment 

✓ 

/ 

✓ 

/ 

✓ 

12  Furnishings 

✓ 

13  Special  Const 

✓ 

✓ 

✓ 

✓ 

✓ 

14  Conveying  Systems 

✓ 

✓ 

15  Mechanicol 

✓ 

✓ 

✓ 

✓ 

✓ 

16  Electrical 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

^  IndoalM  tkot  Ml  ton  m  In  ttH  ipidihgtion 


TREATMENT  PLANTS 
SPECinCATlONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


SPEdFICADON  1 

DMSON 

D 

m 

m 

El 

lEI 

lO 

0  adding  Rqf* 

ea 

ID 

ID 

D 

ID 

ID 

1  C«n.Rqt^ 

□ 

ID 

ID 

D 

la 

ID: 

SumiTNV  of  lltorti 

ID 

ID 

■1 

Coordhotfon 

ID 

II 

■1 

CcniraotorV  Dutiw 

H 

ID 

Job  Site  Mmln. 

■ 

■ 

■1 

lEI 

ID 

Fkld  Engfrwirfng 

ID 

■ 

■I 

RifNine** 

■ 

■ 

H 

Code*  k  Standard* 

■ 

ID 

IHI 

ID 

Sp*cial  Proc*dLni 

■ 

■ 

Hr*  PrtMntlon 

ID 

■ 

'■1 

bffolet  Form 

□ 

■ 

Projaci  I4**tingi 

■ 

■ 

D 

D 

Submittal* 

□ 

■ 

n 

n 

D 

Shop  Orewlngi 

■ 

D 

Campl«b«n  Ripert 

□ 

■ 

Mottrlol  ft  Eqiipmtnt 

□ 

D 

n 

Tran*,  ft  Hondlhg 

■ 

D 

D 

CoriiL  S*rMO*(  ft  R*port 

■ 

D 

Quality  Control 

D 

■HI 

n 

D 

Qual%  Aauranc* 

■ 

□ 

■ 

Dioign  Onttno/Footur** 

■ 

■ 

D 

T**t» 

■ 

D 

QuongntHd  Ghoractirliilci 

3 

T*mp.  Fodllti**  ft  Control* 

■ 

□ 

■ 

Ell 

Dl 

D 

McUizatfon 

_ 

■ 

■ 

ni 

Tnnch  Excavation  PtoL 

■I 

■ 

1 

3 

Enyfronmontol  ProUedon 

■I 

i 

E 

iHi 

ai 

D 

TomiK  Pro|*ot  Sign 

■ 

E 

■ 

ni 

ni 

D 

Controct  Ctoiaout 

■I 

□ 

1 

m 

Ell 

D 

/  IndkfltM  ihol  thli  dlvfiktn'i  eonkit  Mr*  In  Uw  ipieifkotlon 


TREATMENT  PLANTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


178 


DIVISION 

SPECinCATION  a 

8 

IS 

id 

44 

49 

so 

2  Sitework 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Subsurface  Exploration 

✓ 

Demolifaon 

✓ 

✓ 

✓ 

✓ 

Pavement  Removal 

✓ 

✓ 

Sits  Prspcrotion 

Clearing  k  Grubbing 

✓ 

✓ 

✓ 

✓ 

Underreomed  Foundations 

✓ 

Earthwork 

✓ 

✓ 

Site  Grading 

✓ 

✓ 

Excavation  d;  Backfill 

✓ 

✓ 

✓ 

✓ 

✓ 

Soil  Stabilization 

✓ 

/ 

Subboee  Course 

✓ 

✓ 

Base  Course 

✓ 

✓ 

Riprap 

✓ 

Paving  dt  Surfocing 

Gravel  Surfoce  Course 

✓ 

Concrete  Sidewalks 

✓ 

Concrete  Pavement 

✓ 

✓ 

Asphaltic  Cone.  Pavement 

✓ 

Bituminous  Surfoce  Course 

✓ 

✓ 

Wheel  Stops 

✓ 

Joint  Sealing 

✓ 

Pavement  Markings 

✓ 

Water  Unes 

< 

Indicoleg  Ihct  this  division's  content  were  in  the  specification 


TREATMENT  PLANTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


DMSION 

SPEQFICAIION  f 

□ 

IQ 

IQ 

« 

49 

50 

2  SItevork  Coni 

ea 

□ 

□ 

D 

/ 

/ 

Sanlta7  Setrers 

■ 

/ 

/ 

Sud9i  Drying  Bid  Rehab. 

■ 

✓ 

Mimllancout  Piping 

■ 

✓ 

Site  Improvementi 

■ 

Fencei 

□ 

D 

/ 

Traffic  Si/ii 

■ 

/ 

Stone  Revetment 

■ 

✓ 

Landieoplng 

■ 

Trees  k  Plante 

□ 

Seeding 

□ 

D 

✓ 

✓ 

Sodding 

□ 

■ 

/ 

✓ 

Job  deoR-up 

■ 

D 

3  Concrete 

□ 

□ 

/ 

/ 

Concrete  Formwork 

■ 

□ 

✓ 

✓ 

OecorotM  Form  Uhere 

■ 

■ 

D 

Concrete  Riinforoement 

✓ 

/ 

Reinforcing  Steel 

□ 

■ 

Concrete  Aeceeeoifee 

■ 

■ 

Faitenere  k  BoHs 

■ 

■ 

✓ 

Eiqp.  Joirtte  A  Woteretope 

■ 

■ 

■ 

✓ 

✓ 

Caet-ln-Ploce  Uoncrsle 

■ 

E9 

/ 

Structurol  Concrete 

□ 

■ 

✓ 

✓ 

Fiber  Iteiril.  Concrete 

Concrete  Curing 

■ 

■ 

✓ 

Floor  Hordener 

■ 

■ 

/ 

PrecQit  Oonorete 

■ 

■ 

Precast  Roof/FIcor  Slobs 

_ 

D 

/  Indicates  that  thh  dlvVon*t  content  were  In  the  ipecification 


TREATMENT  PUNTS  CONTINUED 
SPECinCATlONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


DIVISION 

SPECIFICATi 

3N| 

Ij 

16 

19 

44 

49 

50 

4  Masonry 

Mortar  &  Grout 

Poured  Concrete  Grout 

Relnf.,  Anchors  &  Ties 
Unit  Masonry 

Cloy  Mosonry 

Concrete  Masonry 

✓ 

/ 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

5  Metals 

Metal  Motenole 

StructuiTil  Metol  Framing 
Sxructurol  Aluminum 

Misc.  Metol  Fabrications 

Metal  Stairs 

Handroils  &  Roilmg 
Grating 

Sheet  Metol 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

/ 

/ 

✓ 

/ 

✓ 

/ 

/ 

✓ 

/ 

6  Wood  ond  Plostics 

Rough  Carpentry 

Rnish  Carp,  tc  Millwork 
Wood  Treotment 

Preservative  Treatment 

✓ 

/ 

/ 

✓ 

✓ 

'f  Indicatas  that  this  division's  content  were  in  the  specification 


I 


181 


TREATMENT  PLANTS  CONTINUED 
SPECIRCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


DIVISION 

SPECinCATION  i 

8 

IS 

19 

44 

49 

SO 

7  TherrMi  ft  Mobl.  Protection 

/ 

/ 

/ 

/ 

Waterproofing 

Membrane  Waterproofing 

✓ 

BHumlnous  Waterproofing 

✓ 

Concrete  Wall  ft  Floor  Sealer 

“1 

_j 

✓ 

Dampproofing 

✓ 

IrHulotlon 

J 

Building  Insulation 

✓ 

Roof  Insulation 

Firestopping 

/ 

Ineul.  Roofing  ft  Sidng 

/ 

Membrane  Roofing 

Elastomeric  Sheet  Roofing 

/ 

_ 

Flashing  ft  Sheet  Metal 

_ 

/ 

Sealants  ft  Coulking 

/ 

/ 

/ 

Pound  Concrete  Grout 

Caulking 

/ 

B  Doom  ft  Windows 

✓ 

/ 

/ 

/ 

Metal  Doors  ft  Frames 

/ 

/ 

/ 

Steel  Doors  ft  Frames 

Aluminum  Doors  ft  Frames 

✓ 

Wood  Doors 

✓ 

Speciol  Doors 

✓ 

Roll-up  Doors  ft  Accys. 

✓ 

Chnrheod  Colling  Doors 

✓ 

✓ 

Iniul.  Coiling  Steel  Doom 

/  Indicates  thol  thh  dMsfon's  content  were  In  the  specification 
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TREATMENT  PLANTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


DIVISION 

SPECIRCATION  | 

B 

16 

19 

4+ 

49 

50 

6  Doors  &  Windows  Con't 

Metal  Windows 

Steel  Windows 

✓ 

Aluminum  Windows 

Hardware 

✓ 

Finish  Hardware 

/ 

Glass  &  Glazing 

✓ 

✓ 

9  Finishes 

✓ 

✓ 

✓ 

Loth  &  Plaster 

✓ 

Gypsum  Drywoll 

✓ 

Tile 

Ceramic  Tile 

✓ 

✓ 

Acoustical  Ceilings 

✓ 

Resilient  Rooring 

Resilient  Hie  Rooring 

✓ 

Sheet  Vinyl  Rooring 

Carpeting 

/ 

Protective  Coating 

✓ 

Painting 

/ 

✓ 

✓  Indicotes  that  this  division’s  content  were  in  the  specificotion 


TREATMENT  PLANTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


DIVISION 

SPEdnCATl 

ON# 

8 

16 

19 

44 

49 

SO 

10  Specialties 

Visual  Display  Boards 

Chalkboard 

Tockboard 

Compartments  k  Cubicles 

Ploefa'c  Toilet  Compartments 
Prefab.  Shower  Stalls 

Louvers  k  Vents 

Louvers 

Identifying  Devices 

Ploques 

Signs 

Firs  Extinguishers  dt  Cabinets 
Partitions 

Folding  Partitions 

Toilet  Accessories 

✓ 

/ 

✓ 

✓ 

✓ 

J 

✓ 

_ 

✓ 

/ 

✓ 

✓ 

✓ 

/ 

✓ 

/ 

✓ 

11  Equipment 

Water  Sppy.  k  Treatment  Equip. 
Pumps 

Mixers  k  Flocculators 

Clarifiers 

Atsrlotion  Equip. 

Chemical  Feed  Equip. 

Valves 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

/  Indicates  that  this  division's  content  were  in  the  specificatbn 


184 


TREATMENT  PIjWTS  COKHNUED 
SPECinCATlONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTIINE 


DMSION 

SPECIF1CA1I0N  # 

8 

IS 

IS 

44 

4G 

50 

1 1  Equipment  Cent 

Waite  Treatment  A  Dicpoeal  Equip. 
Sewoge  ft  Sludge  Pumpe 

Grit  Collecting  Eqiip. 

Screening  ft  Grinding  Equip. 
Sedimentailon  Tank  Equip. 
Chimleal  Etijulpmint 

Sludge  Hondllng  ft  Treating 

Filter  Equip. 

Poekoge  Sewage  Equip. 

KHchen  Eqiipment 

Lebcratory  Equip. 

/ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

/ 

✓ 

_J 

12  Fumiehlnge 

Coeework 

Lnberatoiy  Coeework 

Ktohen  Cabbete 

Fumituri  ft  Aceyi 

Uiberototy  Furniture 

✓ 

✓ 

/ 

/ 

13  Spedol  Conetnictlon 

Point  Sprojr  Booth 

Metal  Buldlnge 

Storage  Tonke 
□evoted  Storage  Tonke 

HHir  Underdrales  ft  Media 

Sludge  Conditioning  Sy^teme 

Utility  Control  Spitemi 

Woftewoter  Plant  Systemi 

Building  Automation  Siyi. 
Cemmunleotlon  Syetem 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

/  Indfeotai  that  tN)  dMilon'i  content  were  In  the  epedllcatlon 


TREATMENT  PUNTS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


DIVISION 

SPECinCATION  A 

D 

m 

m 

44 

49 

50 

M  Conveying  Syitemi 

□ 

✓ 

Freight  Qevatora 

□ 

Material  Handling  Syiteme 

■ 

Conveyors 

□ 

Hoists  dc  Cranee 

Ea 

Monorail  w/  Powered  Heist 

■ 

/ 

IS  Mechanieol 

□ 

□ 

/ 

✓ 

/ 

Mech.  Materlols  A  Methods 

■ 

✓ 

Pipe  Fob.  dt  Erection 

E 

□ 

/ 

✓ 

ConowU  Pipe  dt  Httinge 

□ 

■ 

Ferrous  Pipe  dc  Httings 

□ 

Ploitic  Pips  dc  RUings 

□ 

■ 

Steel  Pipe  dc  Fittings 

/ 

Vaivsi 

✓ 

✓ 

Gates 

□ 

✓ 

Piping  Specialties 

□ 

Mechonicol  Insulation 

■ 

Pipe  Insulation 

□ 

Fire  Protection 

□ 

Plumbing 

□ 

✓ 

Plumbing  Piping 

□ 

Gos  Piping  System 

□ 

/ 

HVAC 

■ 

Air  ’’■vidltionlng  Sys. 

Q 

Heat  Generation 

□ 

□ 

/ 

/  Indicates  that  this  division's  content  were  in  the  specification 


TREATMENT  PLANTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DMSION  OUTLINE 


DMSION 

SPECinCATION  # 

8 

16 

16 

44 

40 

50 

IS  Dietileal  Coni 

SvHdiIng  Unit* 

✓ 

✓ 

Ovirfiifld  Pow«r  Oiitnbuiion 

✓ 

✓ 

Undtrground  PoMr  DiiL 

✓ 

Sirnca  k  Diitribution 

Noiors 

/ 

Pwiir  Trwifofmeri 

✓ 

/ 

Pondbocrdi 

✓ 

✓ 

ClrtuR  Dlteennaeior* 

/ 

✓ 

Nolor  Control 

/ 

✓ 

Contml  D*vfe«* 

✓ 

Grounding 

✓ 

✓ 

Ughtlng 

✓ 

Lurmnori** 

✓ 

apteigl  Syitwni 

Bottfiy  Ctiargirig 

✓ 

Cotnodc  Prot«ction 

✓ 

Ughllng  Protection 

Communlootloni 

Plant  Communleotione  Sy«. 

✓ 

Eleel  RNiUino*  Hooting 

Hooting  Gobi* 

✓ 

Controli 

✓ 

✓ 

Elaei  SyiUnH  Control 

✓ 

✓ 

Noior  Control  Cantari 

/ 

TonR/Kimp  ControHera 

/ 

Irslrumantotion 

< 

/  kidieotM  lhat  ttib  4hrl«9nV  oontent  Mr*  In  th«  ipwITKation 


TREATMENT  PUNTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DMSION  OUTLINE 


DMSION 

SPECinCATION  # 

B 

m 

ED 

44 

4D 

50 

15  Miehanleal  Cont 

■ 

RsfHgeralfon:  AC. 

C 

✓ 

HmI  framfir 

■ 

Hwt  Pumpt 

D 

Dihumidirwra 

D 

A>  Handing 

■ 

Fan 

□ 

Vinilotlon  A  Exhaust 

■ 

✓ 

Air  DktrlMtIon 

□ 

□ 

Odor  Control  ^ 

< 

Ductwork  k  Aoejrt. 

□ 

■ 

■ 

Corr^li 

■ 

✓ 

IWA:  Control 

□ 

Tesb'ng  A  Adjusting 

■ 

■ 

HVAC  Syitim  Totting 

□ 

■ 

16  Ofctneol 

□ 

□ 

/ 

hr 

~7~ 

Ehd  Motorial  A  Methods 

■ 

□ 

/ 

✓ 

Conduits 

■ 

■ 

/ 

✓ 

Wtro  end  Cobloe 

□ 

■ 

/ 

✓ 

Win  Conmeion  A  kxft. 

■1 

■1 

✓ 

✓ 

Boxes 

■1 

■I 

/ 

✓ 

Wiring  Divlois 

■I 

■I 

✓ 

Escloaupts 

□ 

■1 

□ 

ElKtriool  Coratnietioii 

□1 

□ 

□ 

Powv  Conirotlon 

■1 

■ 

■1 

Osneiotor.  Diesel 

□ 

□ 

□ 

✓ 

VoKoge  Didribution 

■1 

■1 

■1 

/  IndiootM  tM  thii  diviHeoV  eontent  wtrt  in  th«  ipeeifieation 


ROAD  AND  BRIDGE  CONSTRUCTION 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


SPE 

CIRCAT10N  1 

STRUCTURE 

a 

m 

IQ 

ED 

Q 

IK!*I 

lEO 

l^g 

111 

D 

0  Bidding  Rqt's 

□ 

D 

a 

ID 

D 

ID 

ID 

■ 

ID 

ID 

ID 

1  Gen.  Rqfs 

□ 

a 

a 

I5 

□ 

D 

D 

■ 

15 

D 

ID 

Summa^  of  Work 

■ 

i 

■ 

■ 

ID 

D 

D 

ID 

Moasuroment  ft  Poymeni 

i 

■ 

ID 

ID 

■ 

■ 

■ 

■ 

Coordinab'on 

■ 

■ 

■ 

■ 

1 

■ 

■ 

■ 

■ 

Job  Site  Admin 

■ 

□ 

□ 

■ 

i 

■ 

■ 

■ 

■ 

References 

■ 

■ 

■ 

■ 

D 

□ 

■ 

Sources  of  Reference  Moil 

✓ 

D 

■ 

■ 

■ 

✓ 

Ft.  Pollc  Procedures 

✓ 

Meetings 

■ 

□ 

m 

D 

■ 

■ 

■ 

■ 

✓ 

Submittals 

■ 

□ 

a 

D 

■ 

D 

■ 

■ 

D 

Quality  Control 

Testing  ft  Lob.  Services 

a 

■ 

■ 

■ 

■ 

■ 

D 

D 

Inspection  Services 

' 

r 

Contractor  Quality  Control 

■ 

□ 

m 

D 

■ 

D 

D 

■ 

■ 

■ 

□ 

Tempora7  Focilities  ft  Controls 

■ 

□ 

a 

D 

■ 

D 

D 

■ 

D 

D 

a 

Borners  ft  Enclosures 

_ 

_ 

■ 

D 

□ 

Environmental  Protection 

■ 

□ 

■ 

□ 

□ 

D 

D 

■ 

■1 

■ 

□ 

Access  Roods  ft  Parking 

L 

■1 

D 

n 

Temp.  Troffie  Control 

✓ 

■ 

Dl 

D 

■ 

Bulletin  Boards  ft  Signs 

■ 

□ 

■ 

□ 

■1 

D 

■ 

■ 

■1 

■i 

D 

Contract  Closeout 

m 

□ 

■ 

□ 

■1 

■ 

■1 

■I 

■1 

D 

Project  Record  Docs. 

_ 

_ 

3 

_ 

_j 

□ 

□ 

□ 

□ 

'f  IiMn  IM  Mi  Ikm  m  h  tk*  lyMMMliHi 


ROAD  AND  BRIDGE  CONSTRUCTION  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 

SPECinCATION  1 

a 

m 

m 

m 

m 

BO 

54 

85 

B5 

95 

2  Sltework 

D 

D 

□ 

lea 

ea 

lea 

✓ 

✓ 

✓ 

✓ 

✓ 

Demolition 

■ 

D 

■ 

tea 

□ 

■ 

Removal  of  Existing  Const, 

■ 

■ 

D 

■ 

ea 

■ 

✓ 

SHc  Preparation 

■ 

■ 

ea 

■ 

■ 

✓ 

Clearing  k  Grubbing 

■ 

ea 

lea 

ea 

■ 

✓ 

Earthwork 

I 

ea 

■ 

■ 

✓ 

/ 

✓ 

Grading 

✓ 

■ 

■ 

Excavating  &  Backfilling 

D 

□ 

■ 

lea 

✓ 

✓ 

Excov,  k  Backfill  for  Util. 

■ 

■ 

ea 

■ 

i 

Bose  Courses 

□ 

ea 

ea 

0 

3 

✓ 

~7 

~7 

✓ 

Soil  Stabilization 

■ 

ea 

■ 

✓ 

✓ 

✓ 

Slope  Prot.  k  Erosion  Cont 

■ 

■ 

✓ 

✓ 

✓ 

Ditch  k  Shoulder  Main! 

□ 

■ 

Piles  k  Caissons 

■ 

■ 

■ 

r 

Pile  Driving 

■ 

■ 

■ 

■I 

✓ 

Concrete  Piles 

■ 

■i 

_ 

□ 

✓ 

Paving  k  Surfacing 

□ 

■ 

■I 

■1 

Granular  Paving 

□i 

■I 

■I 

■1 

AsphaHic  Concrete  Paving 

■1 

eai 

■I 

□ 

✓ 

✓ 

Portlond  Cement  Cone.  Poving 

■I 

eai 

□i 

■I 

■I 

V 

✓ 

^  MIcabM  tW  (hb  Rn  WM  In  th(  incWrittn 


ROAD  AND  BRIDGE  CONSTRUCTION  CONTINUED 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


STRUCTURE 

SPECIFICATION  | 

38 

41 

46 

48 

51 

76 

80 

84 

85 

86 

95 

2  Sit«work  Con't. 

Prefab.  Curbs 

✓ 

✓ 

Bituminous  Surface  Treatment 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

/ 

/ 

Pavement  Repoir 

✓ 

✓ 

✓ 

✓ 

✓ 

Pavement  Markings 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Sewerage  &  Drainoge 

Storm  Drainage  Sys. 

✓ 

Culverts 

✓ 

✓ 

Culvert  Removal  &  Replacement 

✓ 

Site  Improvements 

Perking  Barriers 

' 

Railroad  Grode  Crossings 

Traffic  Signs 

/ 

✓ 

Landscaping 

Soil  Preparation  •  Topsoil 

✓ 

Establishment  of  Turf 

✓ 

/ 

✓ 

/ 

/ 

3  Concrete 

✓ 

✓ 

/ 

"7 

✓ 

Concrete  Formwork 

✓ 

Concrete  Reinforcement 

✓ 

Concrete  Accessories 

✓ 

Expansion  Joints 

/ 

✓ 

^  Wote  M  Wi  Nwi  toi  h  Ita  ipidfioaliM 


ROAD  AND  BRIDGE  CONSTRUCTION  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


SPECinCATIDN  i 

STRUCTURE 

38 

+1 

46 

48 

51 

76 

8D 

P*|85 

|86 

95 

3  Concrete  Con*!. 

rr_ 

Cflst-in-Place  Concrete 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

Stnjctural  Concrete 

✓ 

Concrete  Finishes 

✓ 

Hydraulic  Cement 

✓ 

Concrete  Curing 

✓ 

Pre-Cast  Concrete 

Prestreised  Cone. 

✓ 

S  Metals 

✓ 

Melol  Fasteninr 

Welding 

✓ 

Bolting 

✓ 

Structural  Metol  Framing 

✓ 

Structural  Steel 

✓ 

Metal  Fobrications 

Handrails  &  Railings 

16  Electrical 

.f 

/ 

VoHoge  Distribution 

Underground  Elect.  Dist 

✓ 

Lighting 

_/ 

^  MIcte  iM  lili  Itn  NM  In  Uv  ifidncatbn 


WATERWAYS  AND  TUNNELS  CONTINUED 
SPECIFICATIONS  STUDIED 
DIVISIONS  INCLUDED  IN  THE  SPECIFICATION 


SPECIFICATION 


DIVISION 


0  Biddina  Reats 


1  General  Rqt'e 


2  SRcw^rk 


3  Concrete 


4  Mason 


S  Metals 


6  Woods  k  Plastics 


7  Thsrmol  &  Moist  Prot 


8  Doors  k  Windows 


9  Finishes 


10  Spsciatties 


11  Equipment 


12  Fumishinae 


13  Specie  I  Const. 


14  Conveyin 


15  Mechonlcol 


16  Electrioal 


'T  Mfagln  SMI  SSi  ta*  «■  h  Ita  ipdtallM 


WATERWAYS  AND  TUNNELS  CONTINUED 
SPECinCATIONS  STUDIED 
DIVISIONS  INCLUDED  IN  THE  SPECIFICATION 


DIVISION 

SPECinCATlI 

ON  t 

68 

69 

70 

71 

72 

73 

74 

0  Bidding  Req'ts 

✓ 

✓ 

/ 

/ 

✓ 

/ 

1  General  Rqt's 

✓ 

✓ 

✓ 

✓ 

/ 

/ 

2  SIteworit 

✓ 

/ 

✓ 

✓ 

✓ 

/ 

✓ 

3  Concrete 

/ 

✓ 

/ 

i  Mcsonty 

S  MUfllt 

✓ 

'  ' 

/ 

6  Woods  A  Plastics 

7  Thermol  de  Moist.  Prot 

6  Doors  dc  Windows 

9  Finishes 

✓ 

10  Spsciolties 

11  Equipment 

12  Furnish.'ngs 

13  Special  Const 

14  Corrvsying  Systems 

15  Mechanical 

16  Electrical 

/ 

WATERWAYS  AND  TUNNELS 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


# 


f 


f 


STRUCTURE 

S 

=ECI 

nCATlON  1 

40 

42 

47 

52 

53 

54 

55 

55 

57 

0  Bidding  Rqt'a 

✓ 

✓ 

/ 

✓ 

/ 

/ 

/ 

✓ 

1  Gen.  Rqt's 

Summary  of  Work 

Work  Covered  Contract 
Work  Sequence 

Measurement  It  Payment 

Special  Project  Proc. 

Protection  of  Pipelines 
Interference  w/  Navigation 
Nolif.  of  Utility  Owners 
Submittals 

Reporting  Requirements 
As-Built  Drawings 

Quolity  Control 

Temporary  Facilities  &  Controls 
Environmental  Protection 
Bulletin  Boards  &  Signs 
Conitruciion  Office 

Materiel  &  Equ'^ment 

Transport  of  Mot'la 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

J 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

/ 

✓ 

/ 

/ 

/ 

✓ 

✓ 

— 

_ 

^  bidlcalM  U(t  till  Rn  tm  bi  Uk  tudHwLhn 


WATERWAYS  AND  TUNNELS 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


197 


# 


STRUCTURE 

S 

PECIFICATION  1 

58 

59 

50 

51 

62 

53 

64 

55 

67 

0  Bidding  Rqt's 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

/ 

/ 

1  Gen.  Rqt's 

Summary  of  Work 

Work  Covered  Contract 
Work  Sequence 

Measurement  dc  Payment 

Special  Project  Proc. 

Protection  of  Pipelines 
Interference  w/  Ncvlgotion 
NoUf.  of  Utility  Owners 
Submittals 

Reporting  Requirements 
As-Buitt  Drawings 

Quality  Control 

Temporary  Facilities  &  Controls 
Environmental  Protection 
Bulletin  Boords  k  Signs 
Construction  Office 

Moteriol  &  Equipment 

Transport  of  Mot'la 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

/ 

/ 

✓ 

/ 

/ 

✓ 

✓ 

✓ 

/ 

✓ 

/ 

/ 

/ 

✓ 

^  MeOte  M  ih  Km  Mi  h  U*  lyidWcatkn 


WATERWAYS  AND  TUNNELS 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 

S 

PECinCATlON  § 

58 

69 

70 

71 

72 

73 

74 

0  Bidding  Rqt's 

✓ 

/ 

/ 

/ 

✓ 

/ 

✓ 

1  Gen.  Rqt's 

Sunfvnory  of  Work 

Work  Covered  by  Contract 
Work  Sequence 

Measurement  &  Payment 

Special  Project  Proc, 

Protection  of  Pipelines 
Interference  w/  Novigotion 
Notif.  of  Utility  Owners 
Submittals 

Reporting  Requirements 
As-Built  Drawings 

Quality  Control 

Temporary  Facilities  &  Controls 
Environmental  Protection 
Bulletin  Boords  ft  Signs 
Construction  Office 

Material  ft  Equipment 

Tronaport  of  Mot'ls 

✓ 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

J 

J 

/ 

/ 

✓ 

/ 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

_J 

✓ 

^  bidlccbi  tM  tfib  Iten  wi  h  tin  iMncatkn 
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WATERWAYS  AND  TUNNELS  CONTINUED 
SPECinCATlONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 

S 

FKAT 

ON 

t _ 

□ 

m 

□ 

m 

1^1 

B1 

m 

I?! 

m 

2  SHework 

Okmofiiion 

S«lic(jv«  Dimorition 

Clearing  A  Grubbing 
Stripping 

Siif  Pnporalion 

Ccffendarm 

Earthwork 

Excavation,  Tiling  ft  Comp, 
Excav.  ft  Filling  *  lib1. 
Oiiponl  of  Excav.  Mot'l. 
Bom  Co<jnNi 

Soil  StobHinCon 

Slope  Prol,  E/osion  Cent 
Earth  Dome 

Pllee  ft  Colesons 

Driven  Pllee 

Marine  Work 

Dredglrtg 

Jetties 

Fender  System 

Guldewolle 

Mooring  Anchors 

Underwoter  Work 

Bouyt 

□ 

□ 

ea 

ea 

□ 

□ 

□ 

Ea 

n 

/ 

■ 

ea 

■ 

□ 

□ 

□ 

□ 

a 

n 

■ 

ea 

■ 

■ 

n 

El 

Ea 

n 

✓ 

ea 

ea 

ea 

□ 

n 

Ea 

✓ 

■ 

ea 

ea 

r 

■ 

ea 

Ea 

□ 

El 

u 

■ 

■ 

ea 

ea 

■ 

□ 

■ 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

✓ 

/ 

✓ 

Ea 

Ea 

□ 

■ 

■ 

□ 

j 

□ 

_ 

^  MMi  M  M  Im  w  k  tti  pritafm 


WATERWAYS  AKD  TUNNELS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 

SPECIFICATION  1 

2  SHework 

□□□aaDD 

DvmolRion 

Seltctive  Demolition 

■■■■«■■ 

Clearing  k  Grubbing 

mmmaam 

Striping 

mnnmaum 

Site  Prepanob'on 

■■■■■■■ 

CofTeredame 

■■■■■■■ 

Eorthwork 

■■■■■■■ 

Excn^'on,  Filling  A  Comp. 

mmmaam 

Excov.  A  Tiiring  •  Util. 

Oiepotol  of  Excov.  Moll 

■■■■■■■ 

Boie  CourMi 

Soil  Stobibob'on 

Slope  Prot.)  Erosion  Con't 

Eorih  Dorns 

Piles  A  Colssone 

Driven  Piles 

Marine  Work 

Dredging 

■□□■DEIHI 

Settles 

Fender  Syetem 

Guldwrale 

Mooring  Anchors 

Underwater  Work 

Bouys 

mmnmmam 
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WATERWAYS  AND  TUNNELS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


STRUCTURE 

S 

PECl 

FICAT 

lONj 

1 _ 

m 

m 

□ 

n 

□ 

m 

E3 

lEli 

2  Sitework  Cont. 

Pcving  A  Surfacing 
Granular  Paving 
Concrota  Povlng 
Asphaltic  Concrets 
Bituminous  Paving 
Utility  Piping  MotTs. 

Pipt  A  Fittings 
Sawsrogs  A  Drainage 
Subdrotnage  System 
Storm  Sewerage 
Drainage  Structures 
Site  Improvements 
Fences  A  Gates 

Traffic  Control 
Landscaping 
Establishment  of  Turf 

r 

/ 

□ 

r 

/ 

✓ 

✓ 

✓ 

□ 

□ 

✓ 

■i 

□ 

□ 

□ 

a 

✓ 

■1 

□ 

□ 

■ 

/ 

✓ 

□ 

□ 

— 

✓ 

/ 

□ 

□ 

□ 

5  Concrete 

Concrite  Formwork 

Structurol  Formwork 

Concrete  Reinforcement 
Concrete  Aceys. 
Expansion  Joints 

a 

D 

D 

□ 

D 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

r 

□ 

m 

■ 

m 

^  MettM  tM  M  fcn  w  ti  Ito  ipKltabw 


WATERWAYS  AND  TUNNELS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 

SPECI 

FICA' 

noNi 

m 

m 

11^ 

11 

m 

11 

11 

m 

B 

2  SItework  Coni 

Roving  k  Surfodng 
Granular  Roving 
Concrate  Raving 
Asphaltic  Conereto 
Bituminaus  Paving 
Utility  Piping  Mot'Is. 

Ripe  ft  Fittings 
Sewerage  ft  Drainage 
Subdrolnoge  Systern 
Storm  Seweroge 
Drainage  Structures 
Site  Improvements 
Fences  ft  Gates 

Traffic  Cantrol 
Londscaplng 
Establishment  of  Turf 

■ 

ID 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

H|[ 

■ 

ta 

■ 

a 

■ 

■ 

■ 

■ 

m 

■ 

o 

a 

m 

■ 

■ 

■ 

■ 

a 

■ 

■ 

3  Concrete 

Concrete  Formivofk 

Structural  Formwork 
Concrete  Reinforcement 
Concrete  Aoeys. 
Expansion  Joints 

a 

■I 

■1 

□ 

D 

✓ 

Me«l«  tM  t*  Im  Wi  ti  ))• 
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# 


WATERWAYS  AND  TUNNELS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 

S 

PEC 

nCATI 

m _ 

{1 

Q] 

BH 

m 

m 

D 

D 

2  Sit«wori(  Coni 

Paving  &  Surfoeing 
Granular  Paving 
Concrete  Paving 
Asphaltic  Concrete 
Bituminous  Paving 
Utility  Piping  Mofle. 

Pipe  &  Fittings 
Seimroge  A  Drainoge 
Subdrainage  System 
Storm  Setrerage 
Drainage  Structures 
Site  Improvements 
Fences  it  Gotes 

Traffic  Control 
Londscoplng 
Establishment  of  Turf 

✓ 

✓ 

✓ 

m 

■ 

□ 

✓ 

3 

■ 

■ 

_J 

✓ 

_J 

✓ 

ID 

D 

2  Concrete 

Concrete  Formwork 

Structural  Formwork 

Concrete  Reinforcement 
Concrete  Accys. 
Exponsion  Joints 

D 

D 

/ 

n 

1 

■ 

i 

■ 

■ 

■ 

_ 

'f  ttwt  M  In  w  ti  V*  lyrtWciBw 


WATERWAYS  AND  TUNNELS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


I 


15 


1  SPECinCATlON  0 

STRUCTURE 

QQE9SISE90E9BII 

3  Concrete  Cent 

■■■■ 

Cast-in -Place  Concrete 

■HEaDHHH 

Structural  Concrete 

■□■□□■□DD 

Concrete  Rniehlng 

Concrete  Curing 

5  Metals 

■■■■ 

Metal  Materials 

■■■■ 

Metol  Coatings 

■■■■ 

Painting 

Metal  Fastening 

Bolting 

Welding 

■■■■ 

Metal  Fabricofaons 

■■■■ 

Structural  Fab. 

6  Wood  &  Plostics 

Arch.  Woodworir 

■■■■ 

Stairwork  &  Handrails 

9  Rnishes 

■■■■ 

Pointing 

■■■■ 

Exterior  Painting 

Speciol  Points 

Mkoba  tut  tMi  In  «*  tn  ta  lywifallw 


WATERWAYS  AND  TUNNELS  CONTINUED 
SPECinCATlONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


STRUCTURE 


3  Concr«t4  Con't. 
Cost-in-Plac*  Concrete 
Structural  Concrete 
Concrete  Finishing 
Concrete  Cunng 


5  Metals 

Metal  Matenals 
Metal  Coatings 
Pointing 
Metal  Fostening 


SPECinCATION 


71  72  73  74 


Metal  Fabncatione 
Structural  Fab. 


6  Wood  ft  Plastics 
Arch.  Woodwork 
Stdirworfc  ft  Hand  roils 


9  Finishee 
Pointing 

Exterior  Painting 
Speclol  Points 


/  MhSbii  KrI  Mi  In  M*  In  Du  ntlleiMn 


WATERWAYS  AND  TUNNELS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DMSION  OUTUNE 


'Z  IndleotM  ihcrt  tMi  Itim  wot  Ir.  th*  •ptcfflcotion 


WATERWAYS  AND  TUNNELS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


SPECIFICATION  § 


STRUCTURE 

58 

59 

60 

61 

62 

63 

64 

65 

67 

i5  Mechonical 

■■■■ 

Mech.  Mails,  it  Methods 

Slide  Gate  k  Holst 

■■■■ 

■■ 

Mech.  Identification 

■■ 

H 

16  Electrical 

Elect.  Metis.  &  Methods 

— 

— 

— 

— 

— 

— 

/ 

Wires  k  Cobles 

Boxes  (Pullboxes) 

— 

_ 

— 

— 

— 

— 

I 


WATERWAYS  AND  TUNNELS  CONTINUED 
SPECinCATlONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


/  IndleotM  thot  ttils  lt«n  Km  In  ttM  ipieMcation 


POWER  PUNTS 
SPECinCATlONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


SPECinCATlON  i 


DIVISION 


0  Bidding  Rqfs 


1  Den.  R<it'a 
Sutnma7  of  Work 
Work  Sch«dul€ 

Owner  Supplied  Mot'l 
Verxlor  Supplied  Moll 
AccaeatoWork 
Conditicni  of  Service 
Coordinotion 
Contractor^  Outlet 
Field  Engineering 
Pump  Nomeplotei 
Referencee 
Abbrivlotioni 
Codes  di  Standards 
Alternates 
Invoice  Form 
Project  Meetings 
SubrnRlolt 
Material  Certificates 
Technical  Data 
Fab.  i  Erection  Sched. 
Shop  Drawings 
As-Bullt  Drawings 
Property  Record 


SI 


/  Indicates  that  this  divition't  content  wve  in  the  specification 
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POWER  PUNTS  CONTINUED 
SPECIRCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTJNE 


DIVISION 

SPECI 

ncAi 

noN# 

4-6 

13 

14 

15 

17 

IB 

20 

22 

23 

24 

90 

1  Gen.  Rqt'e  Coni 

ConeL  Servieee  ft  Report 

✓ 

✓ 

✓ 

✓ 

/ 

Quality  Control/Aieurancf 

✓ 

✓ 

/ 

/ 

Design  CrfUrlo/Tiatuns 

✓ 

Vibration  i  Bolanot 

✓ 

Tiite 

/ 

Guaranteed  Chanxterfatb 

✓ 

/ 

Moterloli  k  Workmonehlp 

✓ 

✓ 

Contractor  Quality  Control 

✓ 

Temp.  Fodlltlee  k  Controb 

✓ 

✓ 

/ 

/ 

✓ 

Temp.  UfalHiet 

/ 

Barriers 

/ 

Environmental  Protection 

✓ 

Bulletin  Boards  &  Signs 

✓ 

Temp.  Held  Offices 

/ 

Material  k  Equipment 

/ 

✓ 

< 

v^ 

/ 

Trans,  k  Handling 

/ 

Disposal  of  Materiob 

/ 

Controct  CloMOut 

✓ 

✓ 

/ 

/ 

7" 

7 

/ 

7" 

Porte  and  Tools 

/ 

Compbtlon  Report 

✓ 

✓ 

/ 

/ 

/ 

2  SItework 

✓ 

✓ 

V 

/ 

~7 

Subsurfoce  Invest 

Explor.  Hole  Drilling 

/ 

Dernorit'on 

Selective  Demolition 

/  IndIcfltM  thd  thb  dMsfon's  eonlent  were  In  the  speclflcotJon 


POWER  PUNTS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


DIVISION 

SPECFICATON  | 

4-6 

13 

14 

15 

17 

18 

20 

22 

23 

24 

90 

3  Concrete 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

Formwork 

✓ 

✓ 

Coet-in-Ploct;  Formwork 

✓ 

✓ 

Connrs 

✓ 

Roq'd.  Finkh 

Tolerance 

✓ 

Removal 

✓ 

Concrete  Reinforcement 

✓ 

✓ 

✓ 

Roinforang  Stool 

✓ 

Steel  Wire  Fabric 

Plooomint 

✓ 

Concnto  Aeoeewtiei 

✓ 

Joints 

✓ 

Embedded  Itemi 

< 

Anchor  Bolte  dt  Imerte 

Oelhrory  of  Corwrete 

✓ 

Proportioning  4  Mixing 

✓ 

Test  of  Moterioli 

✓ 

Plocement  of  Cerrerete 

✓ 

T 

Subgrode  Preporotion 

Oepoa'ting  Under  Water 

< 

Cold  Wiother  Concreting 

< 

Pumped  Concrete 

✓ 

Pneumatic  Ploeement 

Free  Foil 

< 

Depth  of  Loyem 

✓ 

_ 

/  kidlcotci  Ihd  thh  dMsIon^  ccnient  mn  In  tht  spielficatlon 


POWER  PUNTS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


DMSION 


3  Concrate  Cent 
Consolidation 
FinishBs 

Curing  k  Protection 
Cost'in-Pkice  Concrete 
Grout 

Nonihrink  Grout 
Mix  Proportioning 
Mixing  i  Rocing 
Rniihlng  k  Curing 
Quality  Assurance 
Massive  Concrete 


Unit  Moionry 
Reinf,  Unit  Moson 


S  Metals 

Fabrication  4i  Deilvery 
Structural  Steel  Erection 
Bolted  Connections 
Corbon  Steel  Welding 
Inspections  k  Tests 
Storage  k  Handing 
Structural  Metal  Framing 
Metol  Joists 
Steel  Joists 


□■■■I 


□■■□□I 

□■■■■I 


/  Indicotes  that  thit  division's  content  were  in  the  ipecirication 


POWER  PUNTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTJNE 


/  Indicates  thol  this  (flvtsfon^  content  mre  In  the  speelficotlon 


POWER  PUNTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


DIVISION 


6  Doors  &  Windows 
Hollow  Metal  Doors  dc  Frames 
Steel  Doors  k  Frames 
Special  Doors 
Overhead  Coiling  Doors 
Hardware 
Glass  k  Glazing 
Wire  Glass 

Glazing  Cpds.  k  Putfy 
Glazing  Accissories 


fi  Finishes 

Acoousticol  Tnatmenl 
Aecoustical  Ceilings 
Pointin 


IS  Mechanical 

Materiols  k  Methods 
Piping  Specs. 

Piping  Fab.  k  Instollotion 
Marking  k  Idintification 
Piping  Supports  &  Restraints 
Mechonicol  Insulotion 
Piping  Insulation 
Firs  Protection 
Sprinkler  System 


SPECinCATlON  f  \ 

am 

— 

— 

— 

— 

— 

— 

— 

— 

■■i 

■■■ 

mmmm 

■■■■ 

H 

H 

✓ 

/ 

am 

H 

i 

am 

i 

am 

— 

— 

— 

— 

— 

— 

— 

— 

E»« 

■■■H 

— 

■■■□ 

■■■■ 

r 

■■ 

■ 

□ 

am 

■ 

■■■ 

■■■□ 

— 

— 

— 

— 

— 

— 

ewn 

D 

h: 

ammam 

■ 

■■■■■ 

i 

■■■ 

✓ 

— 

— 

— 

— 

— 

-- 

T 

/  Indiootea  thot  this  dlvleion's  content  were  in  the  specification 


POWER  PLANTS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


DIVISION 


15  Mtchanical  Cant 
Plumbing 

Und«rgnund  Piping 
Strainers 
Tonlo  &  Venels 
Special  ^emt 
HVAC 

Air  Cond.  Systems 
Roof  Vent  Rons 
Hangers,  Sppis.,  A  Restraints 
Ductwork 


1 6  Electricol 
Instnimsntotlon 
Matsrfati  k  Methods 
Codes  k  Ordinances 
Wire  k  Coble 
Surface  Raceways 
Conduit 

Qecl  Ductbanks 
Boxes 

Winng  Owioee 
Fittinge  Jk  Supports 
Grcuit  dc  Equip.  Ident. 
Power  Generation 
Bsctrie  Motors 


SPECinCAHON  / 


/  Indicates  that  this  dlvblon's  content  were  in  the  specificotion 


POWER  PUNTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


DMSION 

S 

»EC« 

ncAi 

noN# 

4-6 

13 

14 

15 

17 

18 

20 

22 

23 

24 

90 

16  Oectrical  Con't. 

Voltoge  Diitnbution 

Aenol  Power  Diet 

✓ 

Underground  Power  Diet. 

✓ 

Substations 

✓ 

Enclosed  Switches 

✓ 

Fuses  ond  Holders 

✓ 

Circuit  Breakers 

✓ 

Grounding 

✓ 

✓ 

Service  k  Distnbution 

Ponelboarde 

✓ 

Ught'ng 

✓ 

Lighting  Fixtures 

Communicaioni 

✓ 

Rre  Ditection  &  Alarm 

✓ 

Telephone  System 

✓ 

Dectric  Heoting 

Pipe  Heoting  Coble 

✓ 

Unit  Heoters 

✓ 

Controls 

PLC  Control  Board 

/ 

Testing 

/  IndicatM  that  ihb  division'a  oontant  wars  in  the  specification 


PETROCHEMICAL  PUNTS 
SPECinCATIONS  STUDIED 
DIVISIONS  INCLUDED  IN  THE  SPECIFICATION 


DIVISION 


0  Biddina  Rat'i 


1  Ginirol  Rot's 


2SHswork 


3  Conersti 


4  Mqio 


5  Mstdi 


6  Wbodi  A  Plastics 


7  Thsmiol  St  Moist.  Prat. 


8  Doors  Sc  Windows 


9  Dnishsa 


10  Soscnltiii 


SPECin  CATION 


27 


12  Furnishings 


13  SdscIqI  Const. 


15  Mechanical 


16  ElictricQl 


PETROCHEMICAL  PLANTS 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 
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STRUCTURE 

SPECin  CATION  t 

7 

27 

0  Bidding  Rqfi 

✓ 

1  G«i.  Rqfi 

✓ 

✓ 

Summary  of  Work 

Scope  of  Work 

/ 

✓ 

Work  Done  By  Othen 

/ 

✓ 

Owner  Fumiihed  Motenol 

/ 

/ 

Regulatory  Riguinmirytt 

Safi^ 

✓ 

References 

2  SItework 

/ 

✓ 

Oemolltion 

✓ 

Earthwork 

/ 

✓ 

Excovob'on 

/ 

Fill  k  Backfill 

/ 

Compoctlon 

/ 

Piles  d(  Caissons 

Pling 

✓ 

Drilled  Footlr^i 

✓ 

Railroad  Work 

✓ 

Roadwork 

✓ 

Utifity  Piping  Mafle 

/ 

3  Concrete 

/ 

✓ 

Imbedded  Rems 

/ 

Cait'in'PiQci  Concrete 

/ 

Groutina 

/ 

^  WWa  M  M  hn  IS  h  ••  ipMihdhn 


PETROCHEMICAL  PUNTS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 
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# 


STRUCTURE 

SPECIF  ICATION  | 

7 

27 

5  Mitola 

✓ 

✓ 

Metal  Fastening 

Bolting 

✓ 

Welding 

✓ 

Structural  Steel 

✓ 

✓ 

6  Wood  and  Plaitics 

✓ 

Carpent^ 

✓ 

Timber  Conitructlon 

✓ 

7  Themnol  k  Most  Protection 

✓ 

Thermal  Insulation 

✓ 

9  Finishes 

✓ 

Painting 

✓ 

11  Egie'pmeni 

✓ 

✓ 

13  Speckil  Coflslrvcb’on 

✓ 

Gravity  Drains 

✓ 

15  Mechanical 

✓ 

✓ 

Mechanical  Moteriols 

✓ 

Pipes  &  Fittings 

✓ 

Hangers  k  Supports 

✓ 

Volvei 

✓ 

Plumbing 

✓ 

Testing 

Piping  Syi.  Testing 

✓ 

Moitw  IM  Mi  hm  m  b  It* 


PETROCHEMICAL  PUNTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 

SPECIF  ICATION  | 

7 

27 

16  Qectrical 

✓ 

/ 

Materials  k  Methods 

/ 

Conduit 

✓ 

Wire  and  Cables 

✓ 

Support  Brackets 

✓ 

Grounding 

/ 

Service  k  Distribution 

Motor  Control  &  Switchgear 

✓ 

Ughting 

Ughting  Fixtures 

✓ 

Controls 

/ 

/ 

Instrumentation 

/ 

✓ 

Testing 

Dect.  Equip.  Testings 

/ 

Dect,  System  Start*up 

/ 

^  Mcota  that  thli  Kn  N»  in  th(  ipneMaallDn 


UTILITIES 

SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


SPECIFICAT 

ON/ 

STRUCTURE 

36 

69 

92 

93 

0  Bidding  Rgi'a 

□ 

ea 

■ 

D 

ID 

ID 

ID 

1  Gen.  Rql'i 

□ 

□ 

Ea 

a 

ID 

ID 

ID 

Summary  of  Work 

■ 

ea 

■ 

Work  Sequenoo 

□ 

■ 

■ 

Access  to  Work 

Ea 

■ 

■ 

Allowances 

■ 

□ 

■ 

Measurement  k  Payment 

□ 

■ 

Coordlnaftlan 

r 

r 

Job  Site  Admin. 

■ 

■ 

■ 

■ 

ID 

ID 

ID 

Field  Engineering 

Ea 

□ 

■ 

Reguldory  Requirements 

■ 

□ 

■ 

■ 

Idenlificafa'on  Syi. 

■ 

■ 

■ 

D 

References 

□ 

Reference  Sids. 

✓ 

Special  Pro].  FVoc. 

□ 

■ 

■ 

Moint.  of  Utilib'ei 

□ 

Submittals 

□ 

■ 

Ea 

D 

D 

D 

Progress  Sched. 

ea 

■ 

■ 

D 

Const  Photos 

ea 

□ 

■ 

As- Built  Drawings 

■ 

■ 

■ 

D 

Quality  Control 

■ 

D 

D 

D 

a 

Tempera^  Facilities  i  Controls 

■ 

9 

✓ 

D 

D 

a 

Mobilization 

□ 

ii 

✓ 

Temp.  Const  Focllib’es 

3 

□ 

SPECinCATlONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


STRUCTURE 


1  Gen  Reqt'e  Coni. 
Environmintol  Prot 
Temp.  (Erroeion)  Coni 
Temp.  Traffic  Control 
Bulletin  Board  &  Sign* 
Held  Office 
Mat'k.  i  Equip. 

Product  Handling 
Foc%  Startup 
Teeti  ft  Inep. 

Contract  Qoieout 
Warrontiee 
Safety 


2  Sflework 
Demolition 
Pavement  Removol 
Site  Prep. 

Clearing  ft  Grubbing 
Garthirorti 

Excov.  ft  Bockflll  for  Util. 
Embankment 
Subgrode  Prep,  ft  Comp. 
Bcie  Coursei 
Erosion  Control 
Boring  ft  Tunnelin 


1  SPECIRCATION 1 

11  36  77  89 

91  92  93 
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■■■ 

□■■n 
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■■■ 

■■■ 

■■□DDna 

■■■ 

■■■ 

■■■ 

■■■ 

Qmnm 

□□□ 

muma 

■■■ 

mmma 

■■■ 

l□■□Ilaan 

■■■n 

mnm 

□■■■ 

□no 

■SB 

✓ 
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□□□ 

■Sa 

HHD 

■■■ 

✓ 
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UTILITIES 

SPECinCATlONS  STUDID 
COMPREHENSIVE  DIVISION  OUTUNE 


/  MWh  M  M  fen  Ml  k  111 


UTILITIES 

SPECIFICAnONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


STRUCTURE 

SPEC 

nCAT 

ON  # 

m 

lEQ 

\m 

89 

LIL 

92 

93 

4  Masonry 

Masonry  it  Grout 

Poured  Concrete  Grout 
Masonry  Accys. 

Reinf.  Anchors  ft  Ties 
Unit  Moson^ 

Cone.  Unit  Masonry 

■ 

■ 

□ 

■ 

!■ 

✓ 

✓ 

■ 

■ 

■ 

■ 

r 

■ 

mu 

IHi 

■ 

□ 

■ 

5  Metals 

Metol  Fabrications 
Handrails  ft  Railings 
Gratings  ft  Covers 

■ 

□ 

!■ 

■ 

■ 

■ 

□ 

■ 

■ 

□ 

7  Thermal  ft  Moist  Prot. 
Waterproofing 

Wall  ft  Floor  Seders 
Pirestopping 

Joint  Seolers 

Caulking 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

a 

■ 

a 

i 

a 

8  Doors  ft  Windows 

Metol  Doors  ft  Frames 

Wood  Doors 

Hardware 

Glass  ft  Glazing 

i 

■ 

■ 

a 

■ 

■ 

a 

■ 

■ 

a 

— 

■ 

□ 

/  InMM  IM  Wi hm Ml Ia 


SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


SPECinCATION 


STRUCTURE 


10  SpacloKiM 

Visual  Display  Boards 
Firs  Prot  Spsc. 

Fire  Ext.  A  Cabinets 


11  Equipment 

Water  Sppy.  ft  Treat 
Pumps 
Chlorination 


13  Speciol  Const. 

Gravity  Sludge  Dewoterin 


15  Mechanical 

Mech.  Motls.  ft  Methods 
Pipe  ft  Pipe  rittlngi 
Piping  Specs. 

Valves  ft  Gates 
Sanft  Sewer  Manholes 
Plumbing 
Plumbing  Piping 
Plumbing  Spec. 

Plumb.  Fbcturis  ft  Trim 
Plumbing  Equip. 

Goi  Plain 


UTILITIES 

SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


SPECIFICATION  § 


STRUCTURE 


15  Mechanical  Con't. 
HVAC 

HVAC  Maleriols 
HVAC  Insulation 
Air  Distribution 
Ductwork 
Controls 
Temp.  Controls 
Testing  Sc  Baloncin 


16  Electrical 

Basic  Mat'Is.  &  Methods 
Conduits 
Wire  Sc  Cobles 
Pull  Boxes 
Wiring  Devices 
Interior  Wiring  Sys. 
Motors 


89 

91 

92 

93 

^  IndcotM  twt  tJili  Hwn  mt  In  Um  iptcffloatlan 


SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


SPECinCATlON  § 


STRUCTURE 


16  Electricol  Con't. 

Eleci.  Disi.  System 
Aerial  Dist.  System 
Underground  Dist.  Sys. 
Service  it  Dist. 
Panelboards 
Disconnect  Switches 
Sppt.  Devices 
Grounding 
Transformers 
Lignting 
Luminaries 
Communications 
Telephone  Sys, 
Television  Sys. 

Controls 

Motors  Control  Centers 


89 

91 

92 

93 

B 


^  IndeetH  ttMt  tkli  Ken  om  In  Um  iMeMoatlon 


MANUFACTURING  PLANTS 
SPECinCATIONS  STUDID 
COMPREHENSIVE  DIVISION  OUTUNE 


STRUCTURE 

SPECFICATION  t 
1A3 

0  Sdcfng  Rqfi 

✓ 

1  6«n.  Rqft 

✓ 

2  Sitiwarfc 

DemoHon 

✓ 

Exeavotion  t  Boekfll 

✓ 

Ccmpodtd  Fll 

✓ 

Z  Concr«ti 

Riinforcid  Concnti 

✓ 

CodM  A  Stendondi 

✓ 

Subnuttali 

✓ 

MoUrtals 

✓ 

Motirial  Stofoqi 

✓ 

Mb(  Dnlgn  k  Tntlig 

✓ 

Botching 

✓ 

Mixing 

✓ 

Weather  FVeeoutfone 

✓ 

Reinforcement 

✓ 

Forme 

/ 

Site  Preparation 

✓ 

CorM)4ig 

/ 

Ptaekig 

✓ 

Construction  Joinb 

/■ 

Ei^onelon  Joints 

✓ 

Surface  Finiihing 

✓ 

Botte  A  Itwerts 

✓ 

Toleranoei 

✓ 

Curing 

✓ 

Teethg 

✓ 

/  tMi  M  toi  w  h  l»  wrfWkn 


MANUFACTURING  PLANTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 


3  Concrete  (Con't) 

Permanent  Formwork 
Codes  k  Standards 
Design  Criteria 
Submittals 
Materials  &  Accys. 

Shop  Finish 
Erection 
Concrete  Floore 
Codes  k  Standards 
Submittole 
Materiols 
Installation 

Concrete  Floor  Reinforcement 

Construction  Joints 

Sawed  Joints 

Poor  Rnish 

Curing  k  Protection 

Drainage  Test 

Cleoning 


SPECIRCATION  § 


1.2.3 


▼  MbAh  iM  iW  Rn  wh  In  Um  i^idflcanBn 


MANUFACTURING  PLANTS  CONTINUED 
SPECinCATiONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 
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STRUCTURE 

SPECinCATION  1 
U,3 

3  Concrale  (Con't) 

Concrete  Floor  rdshes 

✓ 

Submittals 

✓ 

Motenals 

✓ 

Imtollation 

✓ 

Protidion 

✓ 

Curing 

✓ 

Surface  Hardened  Floors 

✓ 

Codes  &  Stondordi 

✓ 

Technical  Representative 

✓ 

Submittals 

✓ 

Moteriols 

✓ 

Floor  Finishing 

✓ 

Installation 

✓ 

Grout 

✓ 

Codes  k  Stondords 

✓ 

Subnutlols 

✓ 

Materials 

✓ 

Application 

✓ 

Forms 

✓ 

Area  Preparation 

✓ 

Installation 

✓ 

rmiihing 

✓ 

^  IW IKb Itwim h  tt» lyirflhHin 


MANUFACTURING  PLANTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 


3  Concrete  (Con't) 
Equipment  Grouting 
Codee  &  Standards 
Submittals 
Moteriols 
Application 
Forms 

Arao  Prepanotion 
Instoilotion 


SPECinCATlON  4 


1,2,3 


4  Masonry 

Concrete  Block  Masonry 
Codes  &  Standards 
Submittals 
Moterials 
Mortar  Materiols 
Material  Storoge 
Mortar  Mixes 
Mortar  Mixino  (On-Site) 


✓  tM  Mi  Iten  voi  In  Ihi  iDndffidtbA 


MANUFACTURING  PLANTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 

SPECinCATION  4 

1.2.3 

5  M«t<ils 

Siructural  Steel  Fob. 

✓ 

Codei  &  Stondords 

✓ 

Inspectiona  &  Teats 

✓ 

Submittola 

✓ 

Materiola 

✓ 

Detailing  It  Workrnanahip 

✓ 

Shop  Painting 

✓ 

Delive7  k  Storage 

✓ 

Struct  StMl  Erection 

✓ 

Submittals 

✓ 

Codes  It  Standards 

✓ 

Inspectiona  &  Tests 

✓ 

Materiols 

✓ 

Erection 

✓ 

Touch-up  Painting 

✓ 

Misc.  Metalworti 

✓ 

Codes  &  Standards 

✓ 

Submittals 

✓ 

Motertols 

✓ 

Paint  it  Prat  Cooting 

✓ 

Erection 

✓ 

239 


MANUFACTURING  PLANTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


STRUCTURE 

SPECinCATION  » 

1.2,3 

6  Wood  ond  Plostics 

Rough  Coprentiy 

/ 

Codes  k  Stondords 

✓ 

Submittals 

✓ 

Mateiiols 

✓ 

Preservative  Tieotmenl 

✓ 

Storage  Protection 

✓ 

Temporal  Enclosures 

✓ 

Rough  Hardware 

✓ 

Rnish  Hardware 

✓ 

Installation 

/ 

B  Doors  and  Windows 

Hollow  Metal  Doors/Frames 

/ 

Submittals 

/ 

Materials 

✓ 

Finishes 

✓ 

Hardware 

Storage  de  Erecbon 

✓ 

Cleaning 

✓ 

Finish  Hordware 

Keying  Procedures 

✓ 

Locks 

✓ 

^  InMa  IM  tMi  fan  In  tM  ipmHMIm 


MANUFACTURING  PLANTS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPRENENSIVE  DIVISION  OUTLINE 


STRUCTURE 

SPECinCATlON  if 

1.2,3 

15  Mechanical 

Mech.  Equip.  Installdion 

✓ 

Preporotion 

✓ 

Fifld  Measunment  &  Loyout 

✓ 

Initallotion 

✓ 

Lulling  &  Alignment 

✓ 

BoKing  in  Place 

✓ 

Doweling 

✓ 

Shop  &  Field  Welding 

✓ 

Scaffolding  k  Toole 

✓ 

Touch'up  Pointing 

✓ 

Piping 

✓ 

Codee  k  Standarda 

✓ 

SubmlUab 

✓ 

Moteriola 

✓ 

Fab./A8ay  Requirenwnta 

✓ 

Receiving  A;  Storing 

✓ 

Inatailation  Requirements 

✓ 

Inapcction  ft  Teeting 

✓ 

Cleaning  ft  Morking 

✓ 

Acceptance  Critarie 

✓ 

Pipe  Identification  Code 

✓ 

Pipe  Supports 

✓ 

MANUFACTURING  PLANTS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPRENENSiVE  DIVISION  OUTLINE 


STRUCTURE 

SPECIRCAT10N  i 
1,2.3 

15  Machanical  (Coni) 

Piping  bne  SpecHiootions 

✓ 

Hot  Oil 

✓ 

Mad.  Praaaura  Condansota 

✓ 

Stabilizer 

✓ 

Soft  Wotar 

✓ 

Domiatic  WoUr  (Chbrinotad) 

✓ 

Plaiticizer 

✓ 

Plont  Air 

✓ 

Instrumant  Air 

✓ 

Medium  Pretsure  Syitem 

✓ 

Atmoaphanc  Vent 

✓ 

Chiliad  Water 

✓ 

Cooling  Tower  Water 

✓ 

Piping  ^1.  Oasenptiona 

✓ 

Inaulation  (Piping  k  Equip.) 

✓ 

Codes  k  Standards 

✓ 

Approuad  Monufocturara 

✓ 

Maten'al  Raquiramants 

✓ 

Inatallotidn  Requirements 

✓ 

Inapectiona  &  Testa 

✓ 

Cleaning 

✓ 

Pockoglng  &  Storage 

✓ 

MANUFACTURING  PLANTS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


242 


SPECIFICATION  § 

SIRUCnJRE 

1.2,3 

15  Mschanical  (Cont) 

Ductwork  k  Inau  lotion 

/ 

Codes  k  Standards 

✓ 

Ductwork  Requirements 

✓ 

Testing  k  Balancing 

✓ 

Duct  Installation 

✓ 

Ar  Handling  Sys.  Descriptions 

✓ 

Control  Room  Cooling  Sys. 

/ 

Transformer  Room  Vent. 

✓ 

Web  Cooling  ■  Winder 

/ 

Strainer  Motor  k  Panel  Vent 

✓ 

Mill,  Strainer  Hood  Exhoust 

/ 

Calender  Drives  Ventilotion 

✓ 

Miscelloneous  Items 

✓ 

16  Electrical 

Eiic.  Equip.  Installafa’on 

/ 

Preparation 

✓ 

Field  Measurement  &  Loyout 

/ 

installation 

/ 

Shop  k  Field  Welding 

✓ 

Touch-up  Painting 

✓ 

Motor  Control  Center 

✓ 

Gouge  Control  System 

✓ 

nsMOT  fifi  w  iWfi  fw  N  w  ifwmBin 


MANUFACTURING  PLANTS  CONTINUED 
SPECinCATlONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


STRUCTURE 


16  Electrtcol  (Don't) 

PrtdpHotor  Control  Pond 
Strainer  Oper.  Contral  Sto. 
Strainer  Drive  Ponel 
Botch  Weigh  S)«tem 
Power  Ponel  *  Hot  Oil 
Power  Ponel  ■  Cooling  Troln 
Control  Panel,  Syitinfi  Open 
Winder 

Bed.  Syitimi  Oeicriptiona 
Calender 
Winder 

Gouge  Control  %item 
Strioner 
Pracipltcitor 
Botch  Weigh  System 
Hot  on  System 
Cooling  Train  Water  System 
HVAC  Syiterns 
Lighting  Systems 
Wind'up  Hoiel 
Conduit 

Conduit  Rocewayi 
Conduit  Fittings 
Conduit  Supports 


SPECIFICATION 


1.2,3 


tMWifem 


MANUFACTURING  PLANTS  CONTINUED 
SPECinCATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTLINE 


STRUCTURE 


16  El«cirioal  (Con't) 

Wirewflys 
Ganeral 
Material 
Finiih 
Installotion 
Cable  Trays 
General 
Materials 
Installation 

Pull  &  Junction  Boxes 
General 
Pull  Boxes 

Terminal  Junction  Boxes 
Instollab'on 
Furnishing  Coble 
Lighting  Coble 

600  V  Armored  Power  Coble 
600  V  Singli  Cond.  Power  Coble 
600  V  Mulfa'-Cond.  Coble 
300  V  Instrumentation  Coble 
300  V  Extension  Coble 
Submittali 


SPECinCATlON 
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STRUCTURE 

SPECIFlOtTION  i 

16  Electrical  (Cent) 

Cable  Ineiallob'on 

✓ 

Generol 

/ 

Handling  of  Coble 

/ 

Cable  Inetol.  •  Rocenyoyi 

✓ 

Cable  Initol.  ■  Equipment 

✓ 

Coble  Splices  ic  Terminations 

✓ 

Generol 

✓ 

ComptvtHon  Type  Connectors 

✓ 

Spiicei 

✓ 

Terminab'oni 

/ 

Uent  of  Apporotue  A  Circuib 

✓ 

IdentrficotiDn 

✓ 

Groundng  System 

✓ 

Codes  &  Stondot^s 

/ 

Grounding 

/ 

Inbrior  Lighting  Systemi 

✓ 

Generol 

✓ 

Interior  Ughting 

✓ 

Mbcelloneous  Inst  Hems 

✓ 

Supporb 

✓ 

Mlscelkinsous  Items 

✓ 

Testing  4i  Checking 

✓ 

General 

✓ 

insulation  Reeistonce  Tests 

✓ 

MIsc.  Qectrleal  Tesb 

✓ 

MANUFACTURING  PUNTS  CONTINUED 
SPECIFICATIONS  STUDIED 
COMPREHENSIVE  DIVISION  OUTUNE 


STRUCTURE 

SPECinCATlON  a 

1.2.3 

16  Dectrioal  (Con't) 

Safety  Practices  &  Procedures 
General 

Denergizin^ 

Energizing 

Responsibility 

✓ 

✓ 

✓ 

✓ 

✓ 

BUILDINGS  AND  FACIUTIES 
SPECinCATIONS  STUDIED 
DIVISIONS  INCLUDED  IN  THE  SPECIFICATION 


DIVISION 

SPECI 

ncAi 

[]ONJ _ 

□ 

63 

ED 

ED 

Q] 

El 

EH 

m 

m 

n 

EQI 

0  BMng  Req'tt 

□ 

a 

□ 

□ 

□ 

□ 

□ 

■ 

a 

□ 

ID 

1  Central  Rqt'e 

□ 

a 

□ 

□ 

19 

a 

□ 

Ea 

a 

Ea 

□ 

2  SItework 

□ 

a 

□ 

□ 

□ 

Ea 

Ea 

Ea 

a 

■ 

Ea 

3  Concrete 

□ 

a 

a 

□ 

Ea 

Ea 

Ea 

□ 

a 

■ 

ea 

4  Masonry 

□ 

a 

a 

□ 

□ 

Ea 

Ea 

Ea 

■ 

Ea 

5  Metals 

□ 

a 

n 

□ 

□ 

□ 

Ea 

Ea 

a 

■ 

✓ 

6  Woods  A  Plostics 

□ 

□ 

n 

□ 

19 

□ 

Ea 

Ea 

m 

✓ 

7  Thermal  A  Moist  Pro! 

□ 

□ 

a 

□ 

□ 

□ 

□ 

Ea 

a 

Ea 

Ea 

5  Doors  &  Windows 

□ 

□ 

□ 

ta 

□ 

Ea 

Ea 

Ea 

m 

El 

9  Finishes 

□ 

□ 

□ 

□ 

□ 

Ea 

□ 

Ea 

a 

□ 

Ea 

1D  Spedolties 

□ 

□ 

□ 

□ 

ta 

□ 

Ea 

Ea 

m 

Ea 

11  Equipment 

■ 

a 

□ 

□ 

□ 

Ea 

■ 

■ 

■ 

■ 

Ea 

12  Fumishinqs 

■ 

■ 

□ 

□ 

Ea 

Ea 

■ 

Ea 

■ 

■ 

Ea 

■ 

a 

19 

D 

D 

Ea 

□ 

□ 

□ 

□ 

E9 

□ 

a 

■ 

D 

■ 

Ea 

■ 

■ 

■ 

■ 

El 

IS  Mechonieal 

□ 

□ 

a 

Ea 

Ea 

Ea 

Ea 

Ea 

□ 

Ea 

Ea 

16  Electricol 

□ 

a 

□ 

□ 

Ea 

□ 

Ea 

□ 

□ 

Ea 

Ea 
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SPECII 

ICW 

mi _ 

m 

m 

m 

m 

m 

m 

m 

13 

m 

m 

0  Bidding  Rqfs 

’T 

✓ 

/ 

✓ 

✓ 

✓ 

1  Gen.  Rqti 

Meomrement  and  Poyment 
Coordlnoilon 

Job  Site  Admfn. 

Refenncee 

Meetings 

Submittals 

Progress  Schedules 

Ai-Built  Drawings 

Quonty  Control 

ContnKtor  Quoltfy  Control 
Temporaiy  Foeilitiee  it  Contrail 
Environmitiial  Protection 
Bulletin  Boords  St  Signs 
Construction  Office 

Moterfol  dt  Equipment 

Contract  CloMout 

Safety 

□ 

B 

B 

a 

B 

B 

B 

B 

B 

B 

B 

■ 

■ 

■ 

i 

■ 

B 

■ 

B 

■ 

■ 

■ 

■ 

■ 

B 

i 

B 

B 

■ 

B 

■ 

■ 

■ 

B 

B 

B 

B 

■ 

■ 

B 

3 

■ 

■ 

B 

■ 

B 

B 

■ 

E9 

B 

B 

B 

■ 

■ 

fl 

■ 

B 

■ 

B 

ea 

B 

B 

B 

■ 

■ 

■ 

■ 

■ 

B 

■ 

a 

■ 

■ 

■ 

■ 

r 

□ 

□ 

B 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

B 

fl 

B 

B 

B 

B 

B 

B 

B 

L 

B 

■ 

B 

B 

■ 

B 

fl 

B 

B 

□ 

B 

B 

B 

B 

B 

/ 

B 

B 

B 

B 

■ 

5 

■ 

B 

B 

✓ 

B 

B 

B 

B 

■ 

■ 

■ 

B 

■ 

■ 

■ 

■ 

■ 

■ 

B 

■ 

B 

B 

■ 

B 

■ 

■ 

■ 

B 

■ 

B 

B 

■ 

B 

B 

1 

B 

i 

B 

B 

■ 

B 

■ 

2Sltework 

Demolliion 

Pavement  Rimovol 

Hazardous  Motl  Abotement 
Site  Preporotlon 

Cleartno  dt  Grubbing 

B 

B 

B 

B 

B 

B 

B 

a 

B 

✓ 

B 

B 

B 

B 

B 

■ 

B 

B 

■ 

B 

■ 

B 

B 

■ 

■ 

B 

■ 

■ 

■ 

B 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

_ 

■ 

■ 

B 

■ 

B 

B 

B 

B 

fl 
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STRUCTURE 


2  Shiwork  Don't 
Earthwork 
Grading 

Excovating  &  Backfilling 
Excov.  k  Backfill  for  Util, 
beov.  &  Backfill  for  PvniL 
Base  Courses 
Soil  Stabilizotlon 
Slop«  Protection 
Soil  Treatment 
Piles  k  Caissons 
Cost'in'Ploce  Piles 
Prestreseed  Cooerete  Piles 
Drilled  Piers 
Paving  &  Surfacing 
Granular  Paving 
Asphaltic  Concrete 
Concrete  Pavement 
Prefab.  Wheebtops 
Bituminous  Poving 
Joint  Sealing 
Pavement  Mortdngs 
Water  Dietnbution 
Water  Lines 


SPECinCATION  # 
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SPECIFICATION 


STRUCTURE 


2  Stewoik  Cont 
Fuel  t  Sttdm  Dlit 
Gn  Diitribution  Syi. 
Heat  Dbtrbution  $jit. 
Semragi  ft  Drainage 
Sub(h)1nag« 

Storm  Drafnagi  Syt. 
SonHory  Sewer  Syitem 
SKe  Improvenenti 
SprinUtr  ^ttem 
Fencei 

Sidewald  ft  CurM 
Traffic  ft  Porltfng  Slgni 
Clide  ft  Guard  Poeti 
LendKsping 
Eit  of  Turf 
Tfiti,  Shiubt,  Eic. 


3  Concrete 
Concrete  Formwork 
Structural  Cone.  Formworti 
Concrete  Refnforoement 
Concrete  Acciiion'et 
JoVrti  ft  Wotiretope 
Coet-in-Ploci  Concrete 
Cone,  for  Bdg.  Conetructlon 
Pri'Coit  Concrete 
Arch.  Precoel  Concrete 
Tlll-ip  Precoit  Concrete 


0^EEigB3ElOIE3EaE][!r] 


ID 


✓  k 
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STRUCTURE 


4  Masonry 
Unit  Masonry 
Brick  Unit  Masonry 
Concrats  Unit  Mosonry 
Reinf.  Unit  Masonry 
Galas  Unit  Mosonry 
Slone 


S  Metals 

Mato  I  Fostaning 
Welding 

Structural  Melol  Framing 
Structural  Steal 
Matol  Jofala 
Steel  Joists 
Matol  Decking 
Steal  Oacks 

Cold  Formed  Metal  Framing 
Load  Baoring  Matol 
Matol  Fobricoliona 


6  Woe*'  &  Ploitk 
Rough  Coprant^ 
Finish  Corpentry 
Custom  Coiework 


||^E|E1IE3E3I^I!1II!3C9E!!1E!! 
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STRUCTURE 

SPECI 

F1CAT10N  t 

25 

26 

39 

75 

78 

79 

81 

82 

83 

88 

94 

7  Thtrmal  k  Mobturt  Prot. 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

/ 

✓ 

Woltrproofing 

Membrane  Waterproofing 

✓ 

✓ 

J 

J 

J 

Stuminoue  Waterproofing 

/ 

✓ 

✓ 

Dcmpproofing 

Ktuminoui  Dampproofing 

✓ 

Insulation 

✓ 

Masonry  Wall  Insulation 

✓ 

Sprayed  Insulation 

✓ 

✓ 

Ceiling  k  Wall  Insul. 

✓ 

✓ 

Roof  Iniu  lotion 

✓ 

✓ 

✓ 

Exterior  Iniulotion 

✓ 

/ 

Fireproofing 

✓ 

Fireetopping 

✓ 

✓ 

/ 

✓ 

/ 

/ 

/ 

✓ 

Monu.  Roofing  k  Siding 

✓ 

Metal  Siding  k  Roofing 

✓ 

✓ 

/ 

/ 

Membrane  Roofing 

r 

✓ 

/ 

f" 

Built-up  BHumlneus  Roofing 

✓ 

✓ 

’T 

✓ 

✓ 

Contractor  Quality  Control 

✓ 

✓ 

Eloitameric  Roofing 

✓ 

✓ 

Floehing  A  Sheet  Metal 

✓ 

/ 

✓ 

✓ 

✓ 

7 

Roof  Spec,  k  Aocyi 

Roof  Access  Hatch 

✓ 

Prefob.  Roof  Curb* 

/ 

7 

Smoke  Vents 

n 

_ 

_ 

_ 

_ 
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STRUCTURE 


7  TMrmd  ie  kolit  Prat  Coni 
ShyTighta 
Domnd 

rio/  Meld  Fr.  Starlight! 
Joint  Sedtra 


Si 


SPECIF1CKI10N 


8  Ooori  Old  Windowi 
Mitol  Doom  8e  Framei 
Stid  Doom  k  FramM 
Aumlnum  Doom  k  Frarms 
StoiflliH  Still  Doom  k  Fromn 
Wood  Doom 
Spicid  Doom 
Sieurfty  Doom 
Colling  Doom  A  Gilllit 
Folding  Doom  A  Gnlln 
Sofity  Gloii  Doom 
Sidonol  Overtieod  Doom 
Nitol  Window! 

Aluminum  WIndowi 
Hordwom 
Glaii  k  Glazing 
Olczid  Ourtoln  Waili 
Glozid  Mum.  Curtain  Woll 
Irad.  Tramlueint  Ponili 
Extinor  Window  Walli  I 


!■■■■■! 
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SPECinCATlON 


STRUCTURE 


9  Finishes 

Metal  Support  Systems 
Loth  and  Pioiter 
Lathing 
Stucco 

Gypsum  Wallboard 
Tile 

CeromIc  Tile 
Quarry  Tile 
Elaitomerle  Tile 
Accoustical  Treatment 
Accouetieol  Ceilings 
Spedal  Ceiling  Surfocei 
Uneol  Metal  Cellingi 
RssOlent  Floorfng 
Corpet 

Special  Floorfng 
Resinous  Floorfng 
Special  Cootingi 
High  Build  Glaze  Cooting 
Coating  for  StHi 
Protective  Coating  for  Concrete 
Painting 
Wall  Coverings 
Vfnyl  Wan  Coverfi 


tnrnpiansBiBitTiracgRi 


inn 
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STRUCTURE 

SP'^ 

FICATION^ 

25 

2$ 

39 

75 

78 

79 

81 

82 

83 

88 

94 

10  Sp«cioltlM 

Compartmenti  i  Cubicles 
Toilet  Partitioni 

Louvers 

Meta!  Woll  Louvers 

Well  &  Comer  Guards 
Aecses  Flooring 

Raised  Floor  Syetanft 
Flogpoles 

IdentVIng  Devices 

Interior  Signs 

Exterior  Signs 

Lockers  A  BerKhes 

Portitione 

Fire  Prot.  Spedoltiee 

Fire  Ext  Cabinets 

Mrs  Mesh  Partitions 

Demountable  Partitions 
Operable  Partitions 

Carousel  System 

Toiiet  i  Both  Accessories 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

/ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

v 

11  Equipment 

Water  Sppy,  It  Treatment 
Pump,  Centrifugal 

/ 

/ 

/ 

Mete  (M  In  M  k  IlM  ipidtaHM 
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SPECIFICATION 

1 _ 

25 

7i 

39 

75 

78 

79 

81 

82 

83 

88 

94 

1 1  Equipment  Con't 

Fluid  Waste  Treot/Oisp. 

Oil  Water  Separoior 

✓ 

Sewage  ft  Sudge  Pumps 

✓ 

✓ 

Food  Service  Equipment 

✓ 

✓ 

Darkpoom  Equipment 

Revolving  Dorkroom  Door 

✓ 

Traffic  Equipment 

✓ 

Loading  Dock  Equipment 

Loading  Dock  Lsveler 

✓ 

✓ 

Point  Spray  Booth 

✓ 

Engine  Teit  Equipment 

✓ 

Abrasive  Bloit  Equip. 

✓ 

Hold  Down  Pottemi 

✓ 

Volve  Overhaul  Stand 

Hydro  Test  Syetem 

✓ 

Humidigraph  Recorders 

/ 

Laboratory  Equip. 

12  Fumiihingi 

✓ 

✓ 

✓ 

✓ 

/ 

✓ 

Manufactured  CosSwork 

Cabinets  ft  Countertops 

✓ 

ESO  WoridMnch  Work  Surface 

✓ 

Wndow  Treatment 

Vertetlan  Blinds 

✓ 

/ 

/ 

T 

Blackout  Draperies 
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15  Mechanical 

Mech.  Mat'Is  k  Methods 
Pipes  &  Pipe  Fittings 
Mechanical  Ident'ficotion 
Noise,  Vib.  &  Seismic  Coni 
Mechanical  Insulation 
Piping  Insulob'on 
Equipment  Insulotion 
Fire  Protection 
Wet  Pipe  Sprinkler  Sys. 
Holon  Fire  Ext  Sys. 

Fire  Standpipe 
Plumbing 

Compressed  Air  Sys. 

Fuel  Oil  System 
Gas  Piping  Sys. 

Nitrogen  Manifolds 
Chem.  Tank  Droins 
HVAC 

Steam  Heoting  Systems 
Heat  Piping  System 
Water  Treatment 


SPECIFICATION  | 
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S 

PECIRCATiON  1 

25 

26 

39 

75 

78 

79 

81 

82 

83 

B8 

94 

15  Machonlcol  Con't 

Heat  Generation 

Heating  Boilers 

✓ 

Goe  Fired  HEoters 

/ 

/ 

✓ 

✓ 

Refrigeration 

Air  Conditioning  Sys. 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Cooling  Towers 

✓ 

Fluid  Coolers 

✓ 

Air  Handling 

✓ 

Air  Supply  System 

✓ 

✓ 

✓ 

Vent.  &  Exhaust  System 

✓ 

✓ 

/ 

✓ 

✓ 

/ 

Veh.  Taflpipe  Exhaust  Sys. 

✓ 

Air  Distnbution 

✓ 

✓ 

✓ 

✓ 

/ 

Air  Supply  Sys. 

/ 

/ 

DuctworV  &  Aocys. 

✓ 

Controls 

Envir.  Control  System 

✓ 

✓ 

/ 

/ 

✓ 

Variable  Freg.  Drives 

/ 

Tesi'ng,  Adjusting,  &  Balancing 

Air  Sys.  Testing  &  Balancing 

✓ 

Water  Sys.  Testing  It  Balancing 

✓ 

Commissioning  HVAC  Sys. 

✓ 

/  IiMm  M  Mil  IM  Ml  In  «)•  iptdMien 
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16  Electrical  Cont 
Special  Systems 
Cothodic  Protection 
Rodio  Freq,  RIters 
Lightning  Prot.  Sys, 

Static  Elect.  Prot,  Sys. 
Communications 
Alarm  A  Detection  Sys. 

Clock  dc  Program  S;^. 
Telephone  Sys. 

Voice  d{  Data  Sys. 

Intercom.  System 
Closed  Circuit  TV  Sys. 

Local  Area  Network 
Elect.  Resistance  Heating 
Elect  Meeting  Cables 
Controls 

Motor  Gen  A  Iso.  Transformer 
Facilities  Const  for  HLAP 
Concrete  Poles 


SPECIFICATION  | 
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